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Chronic myeloid leukaemia (CML)

« Myeloproliferative disorder of pluripotent haemopoietic
stem cells caused by chromosomal translocation

 Approx 95% of people have a “Philadelphia
chromosome” with a fusion oncogene called BCR-ABL
which produces a overactive tyrosine kinase

e Approx 560 - 800 new cases per year in UK (¢.2660
prevalent cases in England and Wales)

* Slowly progressive — 3 phases:
— chronic phase
— accelerated phase
— Dblast crisis (transformation)
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Dasatinib

 QOral agent

e 100mg a day for first-line CML

e 140mg a day for imatinib-resistant CML
e Tyrosine kinase inhibitor

« Marketing authorisation for the treatment of ‘adult
patients with newly diagnosed Philadelphia chromosome
positive chronic myelogenous leukaemia in the chronic
phase’ and ‘adult patients with chronic, accelerated or
blast phase CML with resistance or intolerance to prior
therapy including imatinib mesilate’.
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Previous appraisals (1)

e TA 251: Dasatinib, nilotinib and standard-dose imatinib
for the first-line treatment of CML

— Standard dose imatinib and nilotinib were recommended for the
first line treatment of people with chronic phase CML

— Dasatinib not recommended as it was similar in efficacy to
nilotinib but more expensive (due to nilotinib PAS)

— Dasatinib was either dominated by nilotinib or ICERs >
£300,000/QALY gained versus imatinib in Assessment Group's
scenarios
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Previous appraisals (2)

e TA 241: Dasatinib, high-dose imatinib and nilotinib for the
treatment of imatinib-resistant CML, and dasatinib and
nilotinib for people with CML for whom treatment with
Imatinib has failed because of intolerance

— Nilotinib was recommended for second-line treatment of chronic or
accelerated phase CML

— High-dose imatinib was dominated and not recommended

— Dasatinib not recommended; committee considered estimated ICERsS
were higher than acceptable for the NHS, and were highly likely to be
above the figures suggested

— Committee agreed no good evidence to distinguish clinically between
dasatinib and nilotinib; conclusion supported by the clinical specialists
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Appraisal timeline
* TA 241 (Second-line) published 13t January 2012

e TA 251 (First-line) published 25t April 2012

e Full economic analysis submitted for rapid
reconsideration (March 2016)

— On advice from NICE — abbreviated submission with a cost-
minimisation analysis was resubmitted (May 2016)

« Company says: “cost-minimisation analysis appropriate
as original submission concluded that nilotinib and
dasatinib had similar clinical effectiveness profiles”
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Company clinical evidence

« Additional follow-up data of trials presented in original
submission

e Surrogate outcomes used to predict long-term clinical
effectiveness

o Systematic literature review / network meta-analysis of
Indirect comparisons

DSU concludes:

* “no new data that would change the conclusions that
there Is insufficient evidence to distinguish between
dasatinib and nilotinib treatment”
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Surrogate outcomes

« Complete Cytogenetic Response (CCyR) and Major Molecular
Response (MMR) outcomes used

« TA251 —4.3.8: “Committee accepted...that people with either a
complete cytogenetic response or major molecular response after
12 months experienced better long-term survival”
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Overview of indirect comparisons (15t line)

Probability of response by 12 months
Study Therapy COVR —

Dasatinib 100mg 77.1% (67.2—-85.3) 51.1% (43.9-58.5)
Nilotinib 600mg 77.7% (64.8—-87.7) 58.7% (49.6—67.5%)
Nilotinib 800mg 75.3% (61.0-86.1) 57.8% (48.7-66.8)
Dasatinib 100mg XXXX XXXX
Nilotinib 600mg XXXX XXXX
Nilotinib 800mg XXXX XXXX

_ Dasatinib 100mg 82.3 (SE:0.020) 44.0 (SE: 0.027)
PenTAG 2012 — MTC T

Nilotinib 600mg 81.7 (SE: 0.019) 46.0 (SE: 0.026)
Dasatinib 100mg i 44.8% (35.2-54.5)
(Novartis-sponsored) Nilotinib 600mg - 55.2% (9.5-60.9)
EIWWAEE Lok kR ViV (o8 Dasatinib 100mg 83.4% (NR) 45.9% (NR)
(Novartis-sponsored) Nilotinib 600mg 80.9% (NR) 56.8% (NR)
Analysis Group 2015 — MAIC [BEEELTIT0e]iF - 45.9% (NR)
Nilotinib 600mg - 56.1% (NR)

CCyR: complete cytogenetic response; MMR: Major Molecular Response; MAIC: matching-adjusted
indirect comparison; NMA: network meta-analysis; MTC: Mixed-treatment comparison

Oxford Outcomes 2013 —
MTC (BMS-sponsored)

Abacus 2016 - NMA (BMS-
sponsored)



Adverse events (15t line)

* new 60 month time-point from the DASISION study
» serious adverse events higher in dasatinib compared to imatinib

« TA251 — 4.3.9: “although dasatinib and nilotinib were associated with
different adverse effects, tolerability was similar between both drugs”

- 12 months follow-up 60 months follow-up

Dasatinib Imatinib Dasatinib Imatinib

Neutropenia

0 0
(Grade 3 & 4) AB2 20.2% XXXX XXXX
Thrombocytopenia

0 0
(Grade 3 & 4) L 10.1% XXXX XXXX
Anaemia

0 0
(Grade 3 & 4) HOLR2% 7.0% XXXX XXXX
Pleural effusion

10.1% 0.0% 28.3% 0.8%

(All grades)
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Naive Comparison at 24 months (2" line)
| Achievedresponse | Survival |
Study Achieved resp - -

CCyR

Chronic phase CML

CA180-034 Dasatinib 140mg OD 50.3% 38.2% 94% 75%
START-R? Dasatinib 70mg BD 43.5% 28.7% NR 86%
NCT00109707 Nilotinib 800mg 44% 27.9% 87% 64%
Accelerated Phase CML

CA180-035 Dasatinib 140mg OD 32.3% - 63.4% 51.0%
Rl HP Lk PARS Nilotinib 800mg 21% - 70% 33%
Blast Phase CML

CA180-035
. Dasatinib 140mg OD XXXX XXXX XXXX XXXX
(Myeloid)

CA180-035
(Lymphoid)
CCyR: complete cytogenetic response; MMR: Major Molecular Response; OS: Overall survival;

Dasatinib 140mg OD XXXX XXXX XXXX XXXX

PFS: progression-free survival; OD: once-daily; BD: bi-daily

NICE aSTART-R only assessed people with imatinib resistance (not intolerance) - previous AGs had

: " T : ) 11
identified a number of methodological limitations and a high level of asymmetric crossover



Company cost evidence

e Cost-minimisation analysis against imatinib and nilotinib

— takes into account a proposed simple patient access scheme
(PAS) — a discount of XXX from list price

« The Company says:
— ensures that nilotinib and dasatinib are comparable in costs

— when dasatinib and nilotinib discounts are applied, dasatinib can
be considered to be cost saving versus nilotinib

— significant advantages to the NHS in the availability of dasatinib,
where evidence suggests efficacy comparable to nilotinib, with a
lower acquisition cost




Cost-minimisation results (non-PAS)

« Both dasatinib and nilotinib are supplied with a PAS which are
commercial in confidence

« For illustration purposes an analysis has been provided comparing
the list prices of the treatments

. Incremental cost of
Intervention Monthly cost (£) .
dasatinib (£)

first-line CML treatment
Dasatinib 100mg £2,541.49 N/A
Imatinib 400mg £1,863.26 £678.23
Nilotinib 600mg £2,644.64 -£103.15
second-line CML treatment
Dasatinib 140mg £2,541.49 N/A
Imatinib 600mg? £2,794.86 -£253.37
Imatinib 800mg? £3,726.48 -£1,184.99
Nilotinib 800mg £2,644.64 -£103.15

NICE 2High dose imatinib was assessed but not recommended for second-line CML in TA 241



Cost-minimisation results (PAS)

e The company inferred a PAS discount of XXX for nilotinib

. Incremental cost of
Intervention Monthly cost (£) -
dasatinib (£)

first-line CML treatment
Dasatinib 100mg (PAS) EXXXX N/A
Imatinib 400mg £1,863.26 EXXXX
Nilotinib 600mg (inferred PAS) EXXXX EXXXX
Nilotinib 600mg (PAS) Confidential Confidential

EXXXX N/A
£2,794.86 EXXXX
£3,726.48 EXXXX
EXXXX EXXXX
Confidential Confidential

NICE 2High dose imatinib was assessed but not recommended for second-line CML in TA 241



DSU critigue of cost evidence

DSU noted:

« Cost-minimisation analysis requires equivalence of all
health outcomes and treatment costs other than drug
acquisition

 New seguence of treatments may become clinically
relevant — for example:

Imatinib — nilotinib — dasatinib — SCT/HU
Imatinib — dasatinib — nilotinib — SCT/HU
Nilotinib — dasatinib — imatinib — SCT/HU
Dasatinib— nilotinib — imatinib — SCT/HU

NICE ScCT/HU: stem cell transplant and hydroxyurea



DSU review of uncertainty

e 18tline serious adverse events higher for dasatinib than imatinib

 mean treatment duration differs in original AG model for 15t line CML —
imatinib: 7.1yrs; dasatinib: 7.8yrs; nilotinib: 9.0yrs

* non-significant differences in relative efficacy of dasatinib and nilotinib

* relationship between survival and surrogate outcomes uncertain

@ oS
@{\i@ assessment

of evidence

Submitted

anaysi R@@@

» full cost-effectiveness analysis with probabilistic sensitivity analysis would
be required to identify and quantify any significant uncertainty

NICE 16




Key Issues for consideration

* Are the assumptions in the cost-minimisation analysis
appropriate?

— Is it plausible that dasatinib is not significantly different to
nilotinib?

« Are there any other factors that should be taken into
account?
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Abbreviations

AE Adverse events

AIC Akaike Information Criterion
ALL Acute lymphoblastic leukaemia
AlloSCT Allogenic stem cell transplant
ALT Alanine aminotransferase
AML Acute myeloid leukaemia

ANC Absolute neutrophil count

AP Accelerated phase

AST Aspartate aminotransferase

AWMSG All Wales Medicines Strategy Group
BCR-ABL BCR (breakpoint cluster region) and ABL (Abelson) fusion protein
BID Twice-daily

BNF British National Formulary

BP Blast phase

cCCyR Confirmed complete cytogenetic response

CCyR Complete cytogenetic response

CDF Cancer Drugs Fund

CHR Complete haematological response

Cl Confidence interval

CML Chronic myeloid leukaemia

CMR Complete molecular response; decrease of 4.5 log below the standard baseline
CP Chronic phase

ECG Electrocardiogram

ECOG Eastern Cooperative Oncology Group

EFS Event-free survival

ELN European LeukemiaNet

ESMO European Society for Medical Oncology

FISH Fluorescence in situ hybridisation

Gl Gastrointestinal

HRQoL Health-related quality-of-life

HTA Health Technology Assessment

ICER Incremental cost-effectiveness ratio

INR International normalized ratio

ITT Intent-to-treat

LY Life year

LyBP Lymphoid blast phase

MaHR Major haematological response

MCyR Major cytogenetic response

M Myocardial infarction

MIMS Monthly Index of Medical Specialities

MMR Major molecular response; decrease of 3.0 log below the standard baseline
MR3?° Major molecular response; decrease of 3.0 log below the standard baseline
MR*? Decrease of 4.0 log below the standard baseline

MR*? Complete molecular response; decrease of 4.5 log below the standard baseline

Dasatinib (Sprycel®) for the treatment of Ph+ CP CML
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MyBP Myeloid blast phase

NEL No evidence of leukaemia

NICE National Institute for Health and Care Excellence
NMA network meta-analysis

(OK) Overall survival

PAS Patient access scheme

PCR Polymerase chain reaction

PCyR Partial cytogenetic response

PenTAG Peninsula Technology Assessment Group
PFS Progression-free survival

Ph+ Philadelphia chromosome positive

PSA Probabilistic sensitivity analysis

QALY Quality-adjusted life-year

QD Once-daily

RCT Randomised controlled trial

SAE Serious adverse event

SE Standard error

SHTAC Southampton Health Technology Assessments Centre
SLR Systematic literature review

SMC Scottish Medicines Consortium

SPC Summary of Product Characteristics

TA Technology Appraisal

TKI Tyrosine kinase inhibitors

ULN Upper limit of normal

WBC White blood cell
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1 Executive summary

1.1 Statement of decision problem

Previous NICE appraisals have reviewed the clinical effectiveness evidence for dasatinib
versus nilotinib and imatinib. During the undertaking of TA251, the Appraisal Committee
concluded that the available evidence suggests that dasatinib and nilotinib provided superior
clinical benefit, as measured by surrogate outcome measures, to standard-dose imatinib in
the first-line treatment of people with chronic phase CML.! The Appraisal Committee also
concluded from indirect comparisons that dasatinib and nilotinib could be considered equally
as effective in treating newly diagnosed CML.? Similarly in the comparison of dasatinib and
nilotinib in the second line setting, the TA241 Appraisal Committee agreed with clinical
specialists that there was limited evidence to distinguish between the two products for the
treatment of patients resistant to prior imatinib therapy.® However in both of these appraisals,
nilotinib was made available to the NHS at a discounted price, and this enabled the
Committee to approve nilotinib for use in both settings. Currently, the NICE pathway
specifies use of imatinib and nilotinib as the recommended first-line tyrosine kinase inhibitors
(TKIs), and nilotinib as the recommended second-line TKI.*

Given the evidence that dasatinib and nilotinib demonstrate comparable efficacy, a discount
of ] has been applied to dasatinib, which we believe is comparable to that available for
nilotinib, as inferred from publically available incremental cost-effectiveness ratio (ICERS) in
previous health technology assessments (HTAs)."**>® When discounts are applied, dasatinib
can be considered to be [l versus nilotinib and imatinib. Thus, there are significant
advantages to the NHS in the availability of dasatinib, where evidence suggests efficacy is

higher than that of imatinib and comparable to nilotinib, [ GccNEGGEEEE

1.2 Description of the technology being appraised

Table 1. Technology being appraised

UK approved name Dasatinib (Sprycel®)
and brand name

Marketing Dasatinib received marketing authorisation on 20 November 2006 for the
authorisation/CE treatment of adult patients with chronic myelogenous leukaemia (CML) or
mark status Philadelphia chromosome positive (Ph+) acute lymphoblastic leukaemia (ALL)

with resistance or intolerance to prior therapy including imatinib mesilate.’
Subsequently, the licensed indication for dasatinib was extended on 6 December
2010 to include the treatment of adult patients with newly diagnosed Ph+ CP

cmL.®
Indications and any Dasatinib (Sprycel®’ is indicated for the treatment of adult patients with:
restriction(s) as
described in the e Newly diagnosed Ph+ CML in the chronic phase.
summary of product e  Chronic (CP), accelerated (AP) or blast phase (BP) CML with resistance
characteristics or intolerance to prior therapy including imatinib mesilate.

e Ph+ ALL and lymphoid blast (LyBP) CML with resistance or intolerance

Dasatinib (Sprycel®) for the treatment of Ph+ CP CML
following resistance or intolerance to prior therapy Page 5 of 23



to prior therapy.

This submission focuses on the use of dasatinib for the treatment of adult patients
with CML who are resistant or intolerant to prior therapy. For clarity, the use of
dasatinib for the treatment of adult patients with newly-diagnosed Ph+ CP CML is
considered within a separate submission.

Method of The recommended starting dose for chronic phase CML is 100 mg dasatinib once
administration and daily, administered orally. The recommended starting dose for AP, myeloid blast
dosage (MyBP) or LyBP CML is 140 mg once daily, administered oraIIy.7

1.3 Administration and costs of the technology

Table 2. Costs of the technology being appraised

Cost | Source
Pharmaceutical formulation 20 mg, 50 mg, 80 mg, 100 mg and 140 mg film-coated
tablets’
Acquisition cost (excluding VAT) * 100 mg or 140 mg tablets; 30 tablet | MIMS®

pack; list price: £2,504.96

Method of administration oral’

Doses The recommended starting dose for CP CML is 100 mg
dasatinib once daily, administered oraIIy.7

The recommended starting dose for AP, MyBP or LyBP
CML is 140 mg once daily, administered oraIIy.7

Dosing frequency Once-daily’
Average length of a course of treatment Not applicable
Average cost of a course of treatment Not applicable
Anticipated average interval between Not applicable
courses of treatments

Anticipated number of repeat courses of Not applicable
treatments

Dose adjustments Dose escalation’

In clinical studies in adult CML patients, dose escalation
to 140mg once daily (CP CML) or 180 mg (AP or BP
CML) was allowed in patients who did not achieve a
haematological or cytogenetic response at the
recommended starting dose.

Dose reduction’
Guidelines for dose adjustments to allow management of
adverse reaction are specified in the SPC, and include

dose reductions to 80mg and 50mg (CP) or 100 mg and
80 mg (AP and BP).

Anticipated care setting It is anticipated that dasatinib therapy would be initiated
by a specialist.

AP: accelerated phase; BP: blast phase; CML: chronic myeloid leukaemia; CP: chronic phase; LyBP: lymphoid blast
phase; MIMS: Monthly Index of Medical Specialities; MyBP: myeloid blast phase; PAS: Patient Access Scheme; SPC:
Summary of Product Characteristics.

Dasatinib (Sprycel®) for the treatment of Ph+ CP CML
following resistance or intolerance to prior therapy Page 6 of 23



Table 3. The decision problem

Final scope issued by NICE*

Decision problem addressed in the
company submission

Rationale if different from the final NICE scope*

Population

Adults with CML in the CP, AP or BP who are
resistant to standard dose imatinib (400mg/day in
CP and 600mg/day in AP or BP)

Adults with CP, AP or BP CML
resistant to or intolerant of prior therapy
including imatinib

Not applicable

Intervention

Dasatinib (Sprycel®)

Dasatinib (Sprycel®)

Not applicable

Comparator (s)

CP CML:

e Allogeneic stem cell transplantation
e Hydroxycarbamide

e Imatinib 400mg/day

e Interferon alfa

AP CML:

Acute leukaemia-style chemotherapy
Allogeneic stem cell transplant
Imatinib 600mg/day

Supportive care (which includes
hydroxycarbamide)

BP CML:

e Acute leukaemia-style chemotherapy followed by

allogeneic stem cell transplant
e Best supportive care
e Imatinib 600mg/day

Imatinib %Glivec®) and nilotinib
(Tasigna™)

Nilotinib was not previously considered a comparator,
but is recommended by NICE TA241,° and so is the
most appropriate comparator.

Where a TKI treatment option is available, clinicians are
likely to use this in preference to historical treatment
options such as hydroxycarbamide or interferon-alpha, in
line with ELN guidelines.lo However, these non-TKI
treatment options are considered as subsequent
therapies in patients who have exhausted TKI options.

e Treatment response rates (including molecular,
cytogenetic and haematologic responses)

The outcome measures to be
considered include:

e Time to and duration of response . .
e Overall survival . Progressmn—free .surV|vaI
Outcomes e Event free survival : g\%?;ﬁ SF)J?\%ZTS'W Available clinical data is presented where available.
e Progression-free survival e Response rates: cvtogenetic
* Adverse effects of treatment molgcular and h.aeynga%olo icél
e Health-related quality of life 9
e Time to treatment failure e Adverse effects of treatment
The reference case stipulates that the cost Cost-comparison analvsis predicated
: effectiveness of treatments should be expressed in np ysis p
Economic terms of incremental cost per quality-adjusted life on the clinical conclusions drawn Not applicable
analysis pera y-adl during TA251, assuming that these PP '

year.
The reference case stipulates that the time horizon

remain unchanged.

Dasatinib (Sprycel®) for the treatment of Ph+ CP CML
following resistance or intolerance to prior therapy
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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.

If evidence allows, the following subgroups will be

considered: Clinical and economic evidence is
Subgroups tobe je People at dn‘f_erent phases of C.:ML. . presented by CML phase and imatinib | Not applicable.
considered e Level of previous response to imatinib status
If evidence allows, the adoption of an early stopping
rule will be considered.
Special
considerations
including issues | None specified in previous scope. None Not applicable.
related to equity
or equality

* Scope3 issued by NICE unavailable at time of submission preparation. Decision problem addressed in the company submission is based on the final scope issued for
TA241.

Dasatinib (Sprycel®) for the treatment of Ph+ CP CML
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1.4 Summary of the clinical effectiveness analysis

Previous NICE appraisals have reviewed the clinical effectiveness evidence for dasatinib
versus nilotinib and imatinib. During the undertaking of TA251, the Appraisal Committee
concluded that the available evidence suggests that dasatinib and nilotinib provided superior
clinical benefit, as measured by surrogate outcome measures, to standard-dose imatinib in
the first-line treatment of people with chronic phase CML.! The Appraisal Committee also
concluded from indirect comparisons that dasatinib and nilotinib could be considered equally
as effective in treating newly diagnosed CML.? Similarly in the comparison of dasatinib and
nilotinib in the second line setting, the TA241 Appraisal Committee agreed with clinical
specialists that there was limited evidence to distinguish between the two products for the
treatment of patients resistant to prior imatinib therapy.® However in both of these appraisals,
nilotinib was made available to the NHS at a discounted price, and this enabled the
Committee to approve nilotinib for use in both settings. Evidence presented within this
submission supports these conclusions.

Direct evidence for dasatinib 70 mg twice-daily versus imatinib 800 mg has demonstrated
that clinical outcomes are significantly improved in patients receiving dasatinib.'* Although
the 70 mg twice-daily dose is not the SPC-recommended starting dose,’ it has been
demonstrated to have comparable efficacy to the 100 mg once-daily dose in randomised
trials.? Further, dasatinib is well tolerated in this indication, with a safety profile consistent
with other TKIs.”

There are no trials directly comparing dasatinib and nilotinib, and an indirect comparison of
dasatinib versus nilotinib is not possible due to data limitations. However, a naive
comparison of dasatinib versus nilotinib is provided. This suggests that clinical outcomes are
comparable in between dasatinib and other comparators in the second-line CML setting.
This hypothesis is broadly supported by evidence from the retrospective analyses in the
newly-diagnosed and third-line CML setting™>*® and indirect comparisons undertaken for the
newly-diagnosed CML populations. Additionally, this is in line with conclusions of the NICE
Appraisal Committee during TA241.2

Dasatinib is well-tolerated; most events were grade 1-2 in severity and occurred within the
first 24 months.'®!” As with all TKIs, the main adverse events (AEs) were haematological;
the most frequent non-haematological AEs reported by dasatinib-treated patients were
musculoskeletal pain, headache, infection, and diarrhoea.*?

Pleural effusions are known to be associated with dasatinib treatment,'®!° and these were

reported within the dasatinib clinical trials. However, these events were commonly low grade
and can be managed in the majority of cases without the requirement for treatment
discontinuation.?® Additionally, occurrence of pleural effusion does not appear to affect
attainment of treatment responses.”

In addition, dasatinib demonstrates a reassuring cardiovascular safety profile. A recent
pooled analysis concluded that in the dasatinib global clinical trial populations (CML, Ph+
ALL and castration-resistant prostate cancer), the rate of cardiovascular ischaemic events
was not higher than expected when compared with comparator CML or prostate cancer

Dasatinib (Sprycel®) for the treatment of Ph+ CP CML
following resistance or intolerance to prior therapy Page 9 of 23



populations.?* This is in contrast with the known cardiovascular safety signal associated with
other TKI treatments.*®??

In summary, no new data has been identified to change the conclusions drawn by the
Appraisal Committee during TA251.

1.5 Summary of the cost-comparison analysis

The cost-comparison analysis demonstrates that treatment with dasatinib is likely to result in
a cost-saving approach to CML therapy when compared to imatinib and nilotinib at expected
doses. Dasatinib is expected to be associated with cost savings of between [} and |l
per patient per month.

Dasatinib (Sprycel®) for the treatment of Ph+ CP CML
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2 Health condition and position of the technology in
the treatment pathway

CML is a myeloproliferative disorder characterised by increased production of granulocytes
in the blood and bone marrow,"? diagnosed in 624 patients in England during 2013.%* CML
has three phases: CP, AP and BP.! During CP, patient symptoms are often mild and non-
specific, including fatigue, weight loss, night sweats, anaemia, a feeling of 'fullness' and a
tender lump on the left side of the abdomen caused by enlargement of the spleen. Around
90% of CML is diagnosed during the chronic phase, and the duration of this phase can vary
between patients. CML may then progress to AP, which is characterised by more rapid
disease progression and immature blast cells proliferate in the blood and bone marrow. As
the patient enters BP, blast proliferation rapidly increases, and life expectancy is reduced to
around 3—-6 months.*

More than 90% of patients presenting with CML possess the Philadelphia chromosome (i.e.
Ph+): a genetic abnormality caused by a reciprocal translocation between chromosomes 9
and 22, resulting in the fusion of the BCR and ABL genes and expression of the
constitutively active tyrosine kinase, BCR-ABL.>* The presence of the BCR-ABL protein
gives rise to aberrant activation of cell signalling pathways, which are associated with
changes in growth factor dependence, proliferation and apoptosis and cell adhesion,
resulting in hyperproliferation of granulocytes.?® Tyrosine kinase inhibitors (TKIs) targeting
BCR-ABL signalling pathways have had a profound impact on the treatment of CML,
dramatically changing survival outcomes to the point where the life expectancy of patients is
nearly equivalent to that in the general population.'®??’

Current clinical guidelines from European Society for Medical Oncology (ESMO) and ELN
both recommend that patients with newly diagnosed CP CML receive either imatinib, nilotinib
or dasatinib as a first line therapy.*®?®2° Following intolerance to the first-TKI, it is
recommended that another approved first-line TKIs is used; following resistance, it is
recommended the TKI is switched, depending on treatment history. The efficacy of CML
treatments can be evaluated using the haematological, cytogenetic and molecular
responses. The precise definition of these responses, as specified by ELN guidelines, is
provided in Table 4, and the relationship between the different responses, the number of
leukaemic cells and the expression of BCR-ABL transcripts is depicted in Figure 1.

Diagnosis, Pretreament

1012 or Hematologic Relapse 100

Figure 1. Approximate relationship between
response, number of leukemic cells, and the
level of BCR-ABL transcripts; figure from
European LeukemiaNet guidelines®
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Table 4. European LeukemiaNet definition of CML responses'®®

Response Criteria

Platelet count < 450 x 10%/I: white blood cell count < 10 x 10%/;
Complete haematological response (CHR) differential without immature granulocytes and with less than 5%
basophils; non-palpable spleen

. Complete (CCyR) 0% Ph+ cells, of at least 20 bone marrow metaphases

%’stggr?:gt'c Partial (PCyR) 1%-35% Ph+ cells, of at least 20 bone marrow metaphases

Major (MCyR) Either CCyR or PCyR response achieved

MR*° (3 log reduction or .

- < D

major response [MMRY) BCR-ABL expression of £0.1%
Molecular MR*0 (4 log reduction) Detectable disease with <0.01% BCR-ABL or undetectable
response* 9 disease >10,000 ABL transcripts

MR*® (4.5 log reduction) or | Detectable disease with <0.0032% BCR-ABL or undetectable

complete response [CMR]) | disease in cDNA with >32,000 ABL transcripts

*Molecular response: assessed according to the International Scale (IS) as the ratio of BCR-ABL transcripts to ABL transcripts, or other
internationally recognised control transcripts; expressed and reported as BCR-ABL% on a log scale, where 10%, 1%, 0.1%, 0.01%, 0.0032%, and
0.001% correspond to a decrease of 1, 2, 3, 4, 4.5, and 5 logs, respectively, below the standard baseline

As described in Table 5, NICE has previously assessed use of dasatinib, nilotinib and
imatinib for the treatment of CML (TA251), as well as use of dasatinib, nilotinib, high-dose
imatinib and bosutinib following prior therapy (TA241 and TA299, respectively).>**! During
the undertaking of TA251, the Appraisal Committee concluded that the available evidence
suggests that dasatinib and nilotinib provided superior clinical benefit, as measured by
surrogate outcome measures, to standard-dose imatinib in the first-line treatment of people
with chronic phase CML.* The Appraisal Committee also concluded from indirect
comparisons that dasatinib and nilotinib could be considered equally as effective in treating
newly diagnosed CML.? Similarly in the comparison of dasatinib and nilotinib in the second
line setting, the TA241 Appraisal Committee agreed with clinical specialists that there was
limited evidence to distinguish between the two products for the treatment of patients
resistant to prior imatinib therapy.® However in both of these appraisals, nilotinib was made
available to the NHS at a discounted price, and this enabled the Committee to approve
nilotinib for use in both settings. Currently, the NICE pathway specifies use of imatinib and
nilotinib as the recommended first-line TKIs, and nilotinib as the recommended second-line
TKis.*

It is recommended that the TKI choice must take into account tolerability and safety, as well
as patient characteristics, particularly age and comorbidities.'® This gives clinicians the
opportunity to tailor the CML treatment to the individual patient based on their expert opinion,
particularly in the context of optimising adherence, avoidance of AEs and providing a
treatment with the deepest response that is proven to be the most rapid and durable.
However, only imatinib and nilotinib have been recommended by NICE following health
technology assessment, reducing the therapeutic options available to optimise the treatment
pathway and achieve the best outcomes for the patient.

Dasatinib provides clinical benefits that are superior to those provided by imatinib and
comparable to those provided by nilotinib. This resubmission details a cost-comparison
analysis, taking into account the availability of a dasatinib Patient Access Scheme (PAS),
where dasatinib results in cost savings versus nilotinib and imatinib.
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Table 5. Relevant health technology assessments in the UK

Intervention s;—c?y ID Date Indication Advice
32 Treatment of adults with CML with resistance or intolerance to prior | Restricted recommendation, superseded by NICE
370/07 2007 . S T .
sMe therapy including imatinib mesilate TA241
371/07%® | 2007 Trgatment of adults with Ph+ ALL with resistance or intolerance to Not recommended
prior therapy.
TA2413 2012 Treatment of |matlnlp-re3|stant CML and trgatment of people with Not recommended
NICE CML for whom imatinib has failed because of intolerance
Dasatinib TA251" 2012 First-line treatment of CML Not recommended
1407% 2008 Tre.atment of. adults with Ph.+ ALL and lymphoid blast CML with Not recommended
resistance or intolerance to prior therapy.
AWMSG | 1307* 2008 Treatment of chronic, accelerated or blast phase CML .'?E;Tlcmd recommendation, superseded by NICE
1211% 2012 Treatment of adult patients with newly diagnosed Ph+ CML in the Not recommended, superseded by NICE TA251
chronic phase
TA241° 2012 Treatment of imatinib-resistant CML Not recommended
Imatinib NICE | TA251' | 2012 First-line treatment of CML Recommended for newly diagnosed patients with
Ph+ CP CML
Recommended for first line treatment of Ph+ CP,
TA70% 2003 Treatment of CML AP and BP CML, or for imatinib-naive patients who
present in CP but progress to AP or BP
6 Treatment of chronic phase Ph+ CML in adult patients resistant to or | Restricted recommendation, superseded by NICE
440/08 2008 . - . SR L
sMe intolerant of at least one prior therapy including imatinib TA241
Nilotinib 709/11° 2011 Treatment of adult patients with newly diagnosed Ph+ CML in the Recommendation, superseded by NICE TA251
chronic phase
NICE TA2413 2012 Treatment of imatinib-resistant CML and treatment of people with | Recommended for Ph+ CP or AP CML if imatinib

CML for whom imatinib has failed because of intolerance

resistant or intolerant
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HTA

Intervention body ID Date Indication Advice
TA2511 2012 First-line treatment of CML Recommended for newly diagnosed patients with
Ph+ CP CML
SMC 910/13%® | 2015 Treatment of adult patients with CP, AP, and BP Ph+ CML previously Accepted for use
Bosutinib treated with one or more tyrosine kinase inhibitor(s) and for whom
a1 imatinib, nilotinib and dasatinib are not considered appropriate
NICE TA299 2013 treatment options. Not recommended.
Adult patients with:
SMC 1032/15%° | 2015 * CP, AP, or BP CML who are resistant to dasatinib or nilotinib; who | aAccepted for use
are intolerant to dasatinib or nilotinib and for whom subsequent
Ponatinib treatment with imatinib is not clinically appropriate; or who have the
T315] mutation.
e Ph+ ALL who are resistant to dasatinib; who are intolerant to ; i
AWMSG | 3714% 2015 Recommended as an option for use within NHS

dasatinib and for whom subsequent treatment with imatinib is not
clinically appropriate; or who have the T315] mutation.

Wales

ALL: acute lymphoblastic leukaemia; AP: accelerated phase; AWMSG: All Wales Medicines Strategy Group; BP: blast phase; CML: chronic myeloid leukaemia; CP: chronic phase; NICE: National
Institute for Health and Care Excellence; Ph+: Philadelphia chromosome positive; SMC: Scottish Medicines Consortium
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3

Clinical effectiveness

Key points

Chronic phase:

Direct evidence for dasatinib 70 mg twice-daily versus imatinib 800 mg has
demonstrated that clinical outcomes are significantly improved in patients receiving
dasatinib.**

Dasatinib as a 70 mg twice-daily dose is not the Summary of Product Characteristics
(SPC)-recommended starting dose’, but it has been demonstrated to have
comparable efficacy to the 100 mg once-daily.**

Accelerated and blast phase

High proportions of patients with AP and BP CML achieved haematological and
cytogenetic responses, regardless of treatment regimen.***?

Conclusions from available data are supportive of conclusions drawn during TA241.

In the comparison of dasatinib and nilotinib in the second line setting, the TA241 Appraisal
Committee agreed with clinical specialists that there was limited evidence to distinguish
between the two products for the treatment of patients resistant to prior imatinib therapy.®

A systematic literature review (SLR) was conducted to identify additional studies assessing
treatments for adult patients with CML who are resistant or intolerant to prior therapy. Full
methodology and results are provided as Appendix 1.

Evidence to support the efficacy of dasatinib for the treatment of CP, AP or BP CML with
resistance or intolerance to prior therapy including imatinib mesilate is derived from:

CA180-034: A randomised, multicentre, open-label phase Il study of dasatinib
administered orally at a dose of 50 mg or 70 mg twice daily or 100 mg or 140 mg
once daily in patients with Ph+ CP CML who are resistant or intolerant to imatinib.*
At 24 months minimum follow-up, dasatinib provided similarly high rates of CHR
(87% to 92%), MCyR (61% to 63%) and CCyR (50% to 54%) rates across the four
treatment arms and the response to dasatinib appeared to be greater for imatinib-
intolerant patients than for patients with resistance or suboptimal response to
imatinib.

CA180-035: A randomised, multicentre, open-label phase Il study of dasatinib
administered orally at a dose of 70 mg twice daily or 140 mg once daily in patients
with CML in AP, myeloid BP (MyBP), lymphoid BP (LyBP) or Ph+ ALL who are
resistant or intolerant to imatinib.** For patients with accelerated phase CML,
haematological and cytogenetic response rates were similar with the two dasatinib

Dasatinib (Sprycel®) for the treatment of Ph+ CP CML
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dosing schedules. For blast phase

cL., |
0000

e START-R: A randomised multicentre open-label study of dasatinib versus imatinib
800 mg/day in patients with Ph+ CP CML who are resistant to imatinib at a dose of
400-600 mg/day.*® The rate of CHR was significantly higher with dasatinib (93%)
than with high-dose imatinib (82%) and, at 24 months, a greater proportion of
patients receiving dasatinib (84%; 95% CI: 76%-93%) than patients receiving high-
dose imatinib (73%; 95% Cl: 49%-96%) were without loss of CHR.™

Full details for these trials, and all novel clinical evidence since TA241, is included in
Appendix 2, including two retrospective analyses evaluating dasatinib and nilotinib as third-
line treatments for CML.***°

Although additional data have been published since previous CML Health Technology
Assessments (HTAS), no viable NMA was possible, primarily due to a lack of control arm for
studies assessing nilotinib, but also due to lack of equivalent follow-up periods or endpoints.
As such, studies identified through the SLR were used to inform a naive comparison,
provided in Appendix 3. A comparison of study designs is provided to facilitate critical
analysis of appropriateness of the naive comparisons.

4 Cost-comparison analysis

Key points

e Dasatinib is expected to be associated with cost savings of between -
and [l per patient per month

The available evidence from the direct comparison of dasatinib and imatinib demonstrate
that dasatinib is associated with superior outcomes in CP CML patients following resistance
to prior imatinib therapy.'* Based on a naive comparison of data, it can be suggested that
outcomes are comparable between dasatinib and nilotinib, in terms of cytogenetic and
molecular response. This hypothesis is broadly supported by evidence for dasatinib versus
nilotinib from the retrospective analyses in the newly-diagnosed and third-line CML setting**
!5 and indirect comparisons undertaken for the newly diagnosed CML populations.
Additionally, this is in line with conclusions of the NICE Appraisal Committee during TA241.°

Based on the conclusion of comparable efficacy between dasatinib and nilotinib, and
notwithstanding the demonstrated superiority of dasatinib versus imatinib across all identified
head-to-head studies, the economic evaluation presented will be a simplified cost-
comparison analysis, based on the assumption of equivalent efficacy and safety across all
three TKis. This analysis takes into account a PAS discount for dasatinib, which has not
previously been available. Given the evidence that dasatinib and nilotinib demonstrate
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comparable efficacy, the dasatinib PAS has been designed to ensure these two treatments

are of N

4.1 Intervention technology and comparators

Intervention:
e Dasatinib: 100 mg and 140 mg once-daily

Comparators:
¢ Imatinib: 600 mg and 800 mg once-daily
¢ Nilotinib: 400 mg twice-daily

4.2 Cost inputs

4.2.1 Treatment costs and dosing estimates

Unit costs of dasatinib, imatinib and nilotinib are summarised in Table 6, obtained from
MIMS?® and the British National Formulary (BNF)*’. Monthly costs applied in the analysis are
presented in Table 7, along with dosing assumptions and sources. All TKIs are assumed to
be administered at licensed dose, based on median dose administered in pivotal studies'®*®
and to ensure that costs represent clinically feasible doses.

Please note, this submission takes into account PAS availability for dasatinib and nilotinib,
described below, which reduces unit costs from those described in Table 6 and Table 7.

Table 6. Unit costs of common medications used in the treatment of CML%*’

Intervention Unit Dose Pack description Pack price
o 100 mg 30-tab pack £2,504.96
Dasatinib (Sprycel®)
140 mg 30-tab pack £2,504.96
® 100 mg 60-tab pack £918.23
Imatinib (Glivec™)
400 mg 30-tab pack £1,836.48
o e 150 mg 112-cap pack £2,432.85
Nilotinib (Tasigna™)
200 mg 112-cap pack £2,432.85
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Table 7. Treatment costs and dosing estimates

Intervention Assumed dose Source of _dose Cost Source of
assumption cost
Monthly costs
Dasatinib (chronic 100 mg once daily spc’ £2,541.49 MIMS®
phase)
Dasatinib (post- 140 mg once daily spc’ £2,541.49 | MIMS®
progression)
Imatinib (chronic 600 mg once-daily SPC® £2,794.86 | MIMS®
phase)
Imatinib
(accelerated 800 mg once-daily spc*® £3726.48 | MIMS®
phase and blast
phase)
Nilotinib (second 400 mg twice daily SPCost £2,644.64 | MIMS®

line)

4.2.2 Patient Access Schemes

A PAS is available for both dasatinib and nilotinib. The discount available in the nilotinib PAS
is confidential, and as such is unavailable for use in this evaluation. Given the evidence that
dasatinib and nilotinib demonstrate comparable efficacy, the dasatinib PAS has been
designed to ensure [l discount. A dasatinib PAS discount of ] has been applied,

which we believe is |l to that of nilotinib, as inferred from publically available

incremental cost-effectiveness ratio (ICERS) in previous health technology assessments

(HTASs).

4.2.3 Resource use and adverse event-related costs

As the assumption underpinning the analysis is that dasatinib, nilotinib and imatinib are

comparable in terms of health outcomes, it follows that, with the exception of drug

acquisition costs which are described above, all other resource utilisation, including that
required for management of advesre events, would also be comparable. As such, there is no
need to consider additional costs, as they will offset each other when comparing treatment

strategies.
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4.3 Results

Results of the analyses are presented in Table 8. The cost-comparison analysis
demonstrates that treatment with dasatinib is likely to result in a cost-saving approach to
CML therapy when compared to imatinib and nilotinib. The estimated cost savings are
expected to be between |l and [l per patient per month when using dasatinib.

Table 8. Cost comparison results

Intervention Monthly cost (£) Incremental cost of dasatinib (£)
Dasatinib I [ ]
Imatinib 600 mg £2,794.86 [ ]
Imatinib 800 mg £3,726.48 [ ]
Nilotinib £2,644.64 ]
4.4 Interpretation and conclusions of economic evidence

Dasatinib is not a new treatment: originally licensed in 2006, its efficacy and safety profile is
well established. Evidence presented in this submission supports the conclusions drawn by
NICE during TA241, which concluded that dasatinib is associated with superior outcomes in
CP CML patients following resistance to prior imatinib therapy and that there is minimal
difference in efficacy between dasatinib and nilotinib in this setting.

Following a cost-comparison analysis versus nilotinib, savings of up to [l per patient
per month are anticipated with the use of dasatinib. This is due to the || EGcNNING of
dasatinib compared to imatinib and nilotinib at expected doses. There are significant
advantages to the NHS in the availability of dasatinib, where evidence suggests

efficacy comparable to nilotinib, with || GGG
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Appendix F — patient/carer organisation submission template

NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Patient/carer organisation submission

Dasatinib for treating imatinib-resistant chronic
myeloid leukaemia and for people for whom treatment
with imatinib has failed because of intolerance (part
review TA241)

Thank you for agreeing to give us your views on this treatment that is being
appraised by NICE and how it could be used in the NHS. Patients, carers and
patient organisations can provide a unique perspective on conditions and their
treatment that is not typically available from other sources. We are interested
in hearing about:

. the experience of having the condition or caring for someone with the
condition

. the experience of receiving NHS care for the condition
. the experience of having specific treatments for the condition

. the outcomes of treatment that are important to patients or carers (which
might differ from those measured in clinical studies, and including health-
related quality of life)

. the acceptability of different treatments and how they are given
. expectations about the risks and benefits of the treatment.

To help you give your views, we have provided a questionnaire. You do not
have to answer every question — the questions are there as prompts to guide
you. The length of your response should not normally exceed 10 pages.

The template without any addition by respondents is 6 pages in length, we
assume the reference to 10 pages is in addition to the 6 pages.

NB: Reference is made in this submission to the recently published FAD for
TA 299 which has a guidance publication date after that of this submission.

Although we acknowledge and accept that until the publications date (24th
August) its contents remain confidential we feel secure in referring to its
contents here because this document will remain confidential until after that
date.
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1. About you and your organisation

Your name: NN

Name of your organisation:  The Chronic Myelod Leukaemia Support
Group (CMLSgQ)

Your position in the organisation: | Gz
Brief description of the organisation:

CMLSg is the only UK registered charity (Reg No 1114037) with a sole focus
on CML. It is patient lead with its Director and three of our Trustees being
CML patients. Because of the rarity of CML (incidence is around 1 case per
100,000), CMLSg operates primarily, but not exclusively, online. Our objective
is to offer support, information and advocacy to CML patients and those that
care for them so that they can, after treatment, resume a life as close as
possible to that lived before diagnosis.

In addition to obtaining funding from the public and to avoid any inference of
bias, we are careful to seek funding from all companies that have licensed

drug based treatments (Tyrosine Kinase Inhibitors or TKIs) for CML.

Our annual audited accounts are available via the Charity Commission
website.

(For example: who funds the organisation? How many members does the

organisation have?)

We are asking for your collective view as an organisation and will be asking
patient experts for their individual input separately. If you have the condition,
or care for someone with the condition, you may wish to complete a patient

expert questionnaire to give your individual views as well.
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Links with, or funding from the tobacco industry - please declare any
direct or indirect links to, and receipt of funding from the tobacco
industry:

None

2. Living with the condition

What is it like to live with the condition or what do carers experience
when caring for someone with the condition?

2.1. The use of TKIs has transformed survival outcomes for CML patients over
the last 15 years. CML has moved from being an acute condition with a high
mortality rate to a chronic, long term condition for the overwhelming majority

of patients most of whom can anticipate a life expetancy near to the norm.

2.1. For these patients, living with the condition revolves around the
management of side effects that accompany any drug based treatment. Side
effects can vary from patient to patient, can vary over the course of a
treatment with a particular TKI and differ between TKIs over the course of a

patient’s treatment.

2.2 For those patients unable to obatin an optimal response to the TKIs that
are routinely available in the NHS in England, the search for a TKI that can do
so brings with it understandable anxiety and stress given that CML, without an
effective treatment, remains a malignant condition. This anxiety is shared by

those that care for them.

2.3 Given the well documented high risk involved, all patients are fearful of the
only routinely available non TKI treatment, Stem Cell Transplantation (SCT),
and would regard it as a treatment of last resort after all TKIs have been either

considered or deployed as treatments.

2.3.1 For those for whom an SCT would be considered as a treatment option,
a number would not qualify either because a matched donor cannot be
located before their disease progresses, or their clinical profile disqualifies

SCT as an option.

National Institute for Health and Care Excellence Page 3 of 12

Patient/carer organisation submission template



Appendix F — patient/carer organisation submission template

3. Current practice in treating the condition

Which treatment outcomes are important to patients or carers? (That is,
what would patients or carers like treatment to achieve?) Which of these
are most important? If possible, please explain why.

3.1 Given the invariably fatal outcome if left untreated, it is axiomatic that the

primary outcome most important to patients is survival.

3.2 Should an optimal response be obtained following treatment with a TKI
that is routinely available in the NHS in England or via some other NHS
access route (for example for a medicine reimbursed via the Cancer Drugs
Fund), securing a quality of life similar to that present before disease onset is

the next most important priority for patients.

3.3 Third would be a resumption of public life by the patient within their social
networks and community including employment if applicable which, given the

median age at diagnosis is around 55, is a relevant consideration.

3.4 For carers, the greater the distance travelled along this three stage
continuum the better, since this brings successive decreases in the caring

burden placed upon them.

What is your organisation’s experience of currently available NHS care
and of specific treatments for the condition? How acceptable are these
treatments and which are preferred and why?

3.5 Our experience is that the current situation lacks clinical coherence and

represents a poor use of NHS resources.

3.6 Currently only two TKIs, of the five that are licensed, are routinely
available in the NHS in England, These are the NICE recommended
(standard dose) imatinib and nilotinib in first line (TA 251) and nilotinib in
second line (TA 241).

3.7 Bosutinib has recently emerged from the NICE CDF Rapid
Reconsideration process (of TA 299) with a positive recommendation. It is
currently available for all its licensed indications being temporarily reimbursed
via the ‘new’ CDF whilst awaiting adoption into local formularies and routine

use in the NHS in England. After hearing evidence from clinical experts, the
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Reconsideration committee concluded that bosutinib ‘...would be likely to be a
third- or fourth-line tyrosine kinase inhibitor.” (June 2016: FAD TA 299:
Section 4.2)

3.8 Dasatinib and ponatinib are also available, but only via an application by
their clinician to the Cancer Drugs Fund (CDF) and then only if more

restrictively defined criteria than those of each drug’s EMA license are met.

3.9 In the context of this part (TA 241 rather than TA 251) of the
Reconsideration process, dasatinib is not accessible via the CDF for patients
who are resistant to nilotinib but is for patients who are intolerant of both

nilotinib and imatinib with patients who are resistant to imatinib also qualifying.

3.10 The TA 299 FAD section referred to above also noted that ‘...around
90% of patients would start on imatinib* before moving to nilotinib if they
proved to be unable to tolerate or exhibited resistance to imatinib.

3.11 Ponatinib is only accessible via an application to the CDF but with a
highly restrictive access criteria ( the T315i mutation must be detectable. It is
anticipated that annual demand will be approximately 20 patients) rather than
those of its full license.

3.12 Specialist clinicians are therefore restricted in their choice of an

appropriate TKI for those patients who respond poorly to a first TKI treatment.
This applies especially to the following sub groups of patients:

(i) Previously diagnosed (or likely to be diagnosed) diabetic patients (given
nilotinib use ‘....is thought to worsen diabetes’ (Section 4.2 of the June 2016
TA 299 FAD referred to above)

(ii) Those patients considered likely to prove resistant to nilotinib either as
poor responders or more specifically those with a mutation for which nilotinib
is known to lack effectiveness against (for example, the Y253H mutation)

(iif) Those patients with a specific intolerance of imatinib thought likely to also

become manifest on subsequent treatment with nilotinib.
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(iv) Those patients with a previous history of cardio vascular disease (given
nilotinib’s FDA ‘black box’ status).

(v) Those for whom a treatment regime characterised by a strict ‘before and
after’ fasting requirement (for nilotinib) is so challenging that it raises
compliance issues that can transform patients into poor responders.

There is a heavy preponderance of working age patients in this sub group

especially those whose work patterns lack regularity.

In this context it should be remembered that the median age at diagnosis is
mid 50’s, that for most patients the expectation is of decades long TKI
treatment and that the retirement age is moving to a later year date than that

currently.

3.13 For these five sub groups nilotinib represents neither an appropriate
clinical choice nor an effective use of NHS resources since treatment is

unlikely to be either effective and/or long term.

Treatment with another TKI would therefore represent a more prudent cost
and clinically effective strategy. Dasatinib is accepted is be as clinically
effective as nilotinib as a 2nd line treatment (Section 4.3.19 TA 241 FAD) and
therefore represents a more appropriate treatment for the sub groups of

patients listed above.

3.14 Unsurprisingly our experience is that patients’ preference is to move to
an effective treatment from one that had proved ineffective (ie imatinib) rather
than be compelled to enter a treatment regime where failure was a
reasonable expectation (ie nilotinib) before movement to another TKI where

there was a more reasonable expectation of success (ie dasatinib).

4. What do patients or carers consider to be the

advantages of the treatment being appraised?

Benefits of a treatment might include its effect on:
. the course and/or outcome of the condition
. physical symptoms
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. pain

. level of disability

. mental health

. quality of life (such as lifestyle and work)

. other people (for example, family, friends and employers)
. ease of use (for example, tablets rather than injection)

. where the treatment has to be used (for example, at home rather than in
hospital)

. any other issues not listed above

Please list the benefits that patients or carers expect to gain from using
the treatment being appraised.

Dasatinib, as a 2nd line treatment:

4.1 Offers the possibility, at least as much as nilotinib does, of obtaining an
optimal durable response of such magnitude that patients can have a
reasonable expectation of average life expectancy.

4.2 Dasatinib is a once a day medicine, taken orally, as a home based
treatment without any need to fast either before or after use.

4.3 Relative to nilotinib, dasatinib treatment significantly decreases the

possibility of an occurrence of an irreversible, cardio vascular event.

4.4 Should a pleural effusion occur, which is a common adverse event
associated with dasatinib treatment, there is an accumulated wealth of clinical
expertise available to ensure its successful management. The specialist
clinician David Marin succinctly notes * Pleural effussions are easy to manage’
(from ‘Initial choice of therapy among plenty for newly diagnosed chronic
myeloid leukemia’ : ASH Education Book December 8, 2012vol. 2012 no. 1
115-121)

4.5 Given their respective posology profiles, there is a greater possibility of
patients being treated with dasatinib, compared to nilotinib, of living a life as

close to that (quality of life) they enjoyed before diagnosis.

4.6 As such the burden their condition places upon them diminishes and with
it is a corresponding dimunition of the burden plced on those that care for

them.
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Please explain any advantages that patients or carers think this
treatment has over other NHS treatments in England.

4.7 Please see our response to Section 3 above.

If you know of any differences in opinion between patients or carers
about the benefits of the treatment being appraised, please tell us about
them.

4.8 It is of crucial importance to stress that some patients will not benefit from

dasatinib treatment.

4.8.1 Treatment strategies for CML patients increasingly represent and
exemplify ‘personalised medicine’ with an emphasis on the right treatment,
the right dose, at the right time, over the right period for the right patient. If
dasatinib and nilotinib are considered the two appropriate 2nd line treatments
for chronic phase CML, it is not the case that dasatinib will be the more

appropriate option in all cases although it will be in most.

5. What do patients and/or carers consider to be the

disadvantages of the treatment being appraised?

Disadvantages of a treatment might include:

. aspects of the condition that the treatment cannot help with or might
make worse

. difficulties in taking or using the treatment (for example, injection rather
than tablets)

. side effects (for example, type or number of problems, how often, for
how long, how severe. Please describe which side effects patients might
be willing to accept or tolerate and which would be difficult to accept or

tolerate)

. where the treatment has to be used (for example, in hospital rather than
at home)

. impact on others (for example, family, friends and employers)

. financial impact on the patient and/or their family (for example, the cost
of travel to hospital or paying a carer)

. any other issues not listed above

Please list any concerns patients or carers have about current NHS
treatments in England.

5.1 A lack of access to treatments accepted by leading clinicians in Europe

(and elsewhere) as the most appropriate response to a given set of clinical
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circumstances (published as ‘The European Leukaemia Net

Recommendations for the management of CML 2013’)

Please list any concerns patients or carers have about the treatment
being appraised.

5.2 The primary concern of any patient unable to obtain a response to a TKI
treatment is the likely clinical effectiveness of a next TKI should one be
accessible. Followed closely by the (adverse events) cost involved should an
optimal response be secured. With dasatinib the most likely concern would be

the possibility of the occurrence of treatment related pleural effusion.

If you know of any differences in opinion between patients or carers
about the disadvantages of the treatment being appraised, please tell us
about them.

5.3 Those patients with a pre-existing condition likely to present challenges to
dasatinib treatment will self evidently be at one (negative) extremity end of
opinion to others not conflicted. Although such patients will often recognise
this assessment is personal to them rather than all patients.

6. Patient population

Are there any groups of patients who might benefit more from the
treatment than others? If so, please describe them and explain why.

6.1 The 5 sub groups identified in the second part of Section 3 (above).

Are there any groups of patients who might benefit less from the
treatment than others? If so, please describe them and explain why.

6.2 Given pleural effusion is a known side effect of treatment for some
patients, dasatinib is likely not to be judged appropriate for patients with

enduring respiratory problems, for example those with a diagnosis of COPD,

7. Research evidence on patient or carer views of the

treatment

Is your organisation familiar with the published research literature for
the treatment?

[IYes ] No

7.1 A CMLSg nominee is a ‘consumer representative’ member on the NCRI
CML Working Group of clinicians. We are therefore familiar with the published
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literature. However, since clinical experts are submitting evidence and will
attend the committee meeting, we will not comment.

If you answered ‘no’, please skip the rest of section 7 and move on to
section 8.

Please comment on whether patients’ experience of using the treatment
as part of their routine NHS care reflects the experiences of patients in
the clinical trials.

Do you think the clinical trials have captured outcomes that are
important to patients? Are you aware of any limitations in how the
treatment has been assessed in clinical trials?

If the treatment being appraised is already available in the NHS, are
there any side effects that were not apparent in the clinical trials but
have emerged during routine NHS care?

Are you aware of any relevant research on patient or carer views of the
condition or existing treatments (for example, qualitative studies,
surveys and polls)?

] Yes ] No

If yes, please provide references to the relevant studies.

8. Equality

NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular
protected characteristics and others. Protected characteristics are: age; being
or becoming a transsexual person; being married or in a civil partnership;
being pregnant or having a child; disability; race including colour, nationality,
ethnic or national origin; religion, belief or lack of religion/belief; sex; sexual
orientation.

Please let us know if you think that recommendations from this appraisal
could have an adverse impact on any particular groups of people, such as:

. excluding from full consideration any people protected by the equality
legislation who fall within the patient population for which the treatment
is/will be licensed,;
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. having a different impact on people protected by the equality legislation
than on the wider population, e.g. by making it more difficult in practice
for a specific group to access the treatment;

. any adverse impact on people with a particular disability or disabilities.

Please let us know if you think that there are any potential equality
issues that should be considered in this appraisal.

Are there groups of patients who would have difficulties using the
treatment or currently available treatments? Please tell us what
evidence you think would help the Committee to identify and consider
such impacts.

9. Other issues

Do you consider the treatment to be innovative?
LJYes [ No

9.1 No, we do not consider dasatinib to qualify for ‘step change’ status, nor do
we consider it to qualify for “first in class’ status unless that descriptor was
itself further qualified. A qualifier would be that for some patients dasatinib
proved to be the only effective and well tolerated TKI of those that are
available. For them dasatinib would be considered innovative.

If yes, please explain what makes it significantly different from other
treatments for the condition.

Are there any other issues that you would like the Appraisal Committee
to consider?

10.Key messages

In no more than 5 bullet points, please summarise the key messages of
your submission.

10.1 The availability of an increasing number of TKIs, including dastinib, over
the last 15 years has now delivered the possibility of a successful, durable
(life long) outcome for virtually the entire CML patient population. On behalf of
the CML patient population in England, we ask that the committee convert this
availability into routine accesibility by delivering a positive recommendation for

dasatinib as a routine 2nd line treatment so that no one experiencing 1st line
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treatment failure should be disadvantaged when an alternative treatment, that
has plausible potential to be clinically effective, is available.

10.2 There is currently a single TKI with a NICE recommendation for 2nd line
use. For different reasons bosutinib and ponatinib are not considered either
appropriate or accessible as a 2nd line treatment. Since there is
acknowledgement by NICE Committees (Section 4.3.19 TA 251 and also 4.3
TA 299 dated 2013) that, in principle, an alternative TKI should be available in
each treatment line, dasatinib should be the alternative to nilotinib in 2nd line.
10.3 There is an EU wide consensus amongst specialist CML clinicians that
one treatment line where dasatinib should be available is as a 2nd line
treatment for CML. If the ambition is for the UK to achieve an equivalence in
outcomes with comparable Member States, a positive dasatinib
redcommendation is one very small step towards its achievement.

10.4 There is a set of identifiable sub groups of patients likley to benefit by
movement to dasatinib, rather than nilotinib, as a 2nd line treatment. For them
dasatinib in 2nd line answers an unmet need.

10.5 NHS England has proposed (and published for consultation) a
Commissioning Policy Statement for 2nd line dasatinib treatment recognizing
2nd line use of dasatinib as an approprite treatment for CML. Evidence, other
than clinical trial data, that would support that proposal is the available real
world evidence from over 5 years use in the NHS given its reimbursement by
the CDF. It is not insignificant that its use was never subject to either of the

2014 or 2015 CDF re-evaluation exercises.
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NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Patient/carer organisation submission

Dasatinib for treating imatinib-resistant chronic
myeloid leukaemia and for people for whom treatment
with imatinib has failed because of intolerance (part
review TA241)

Thank you for agreeing to give us your views on this treatment that is being
appraised by NICE and how it could be used in the NHS. Patients, carers and
patient organisations can provide a unique perspective on conditions and their
treatment that is not typically available from other sources. We are interested
in hearing about:

. the experience of having the condition or caring for someone with the
condition

. the experience of receiving NHS care for the condition
. the experience of having specific treatments for the condition

. the outcomes of treatment that are important to patients or carers (which
might differ from those measured in clinical studies, and including health-
related quality of life)

. the acceptability of different treatments and how they are given
. expectations about the risks and benefits of the treatment.

To help you give your views, we have provided a questionnaire. You do not
have to answer every question — the questions are there as prompts to guide
you. The length of your response should not normally exceed 10 pages.
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1. About you and your organisation

Your name: NN

Name of your organisation: Leukaemia CARE

Your position in the organisation: || GTGTcNGGGG

Brief description of the organisation:

Leukaemia CARE is a national blood cancer support charity — founded in
1967 and first registered with the Charity Commission in 1969. We are
dedicated to ensuring that anyone affected by blood cancer receives the right
information, advice and support. We support people affected by leukaemia,
lymphoma, Hodgkin lymphoma, non-Hodgkin lymphoma, multiple myeloma,

myelodysplastic syndrome, myeloproliferative disorders and aplastic anaemia.

Our database currently holds over 19,000 records. This includes patients,

carers, healthcare professionals etc.

Leukaemia CARE offers this care and support through our head office, based
in Worcester and a network of volunteers all around the United Kingdom.

Care and support is offered over seven key areas:

e 24-hour CARE Line (including a Nurse Advisor)
e Live chat (currently office hours only)

e Support groups

e Patient and carer conferences

e One-to-one phone buddy support

e Cancer campaigning and patient advocacy

e |Information and booklets

Since its inception our CARE-Line has taken many thousands of calls from
patients, their carers, family and friends. Our website provides extensive
information on all aspects of the blood cancer journey, running from diagnosis
to what happens when treatment stops and includes emotional effects of a
blood cancer and help for those caring for a patient. Our focus is purely on
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information and support for everyone affected by a diagnosis of blood cancer.

See: http://www.leukaemiacare.org.uk

Leukaemia CARE also works with other charities and policy/decision makers
to campaign for the rights of all patients affected by a blood cancer to have
access to and receive the best possible treatment and care when they need it.

Organisational Funding:

Over 85% of our total funding comes from our own fundraising activities and
those of our volunteers. This includes a wide range of activities — such as
legacies, community events, marathons, recycling campaigns etc. Leukaemia
CARE receives funding from a wide range of pharmaceutical companies, but
in total those funds do not exceed 15% of our annual income. Any funds
received from the pharmaceutical industry are received and dispersed in
accordance with the ABPI Code of Practice and the Leukaemia CARE code of
practice. Our Code of Practice is a commitment undertaken voluntarily by
Leukaemia CARE to adhere to specific policies that regulate our involvement

with the pharmaceutical industry.
A copy of our code of practice is available at:

http://www.leukaemiacare.org.uk/resources/code-of-practice

(For example: who funds the organisation? How many members does the

organisation have?)

We are asking for your collective view as an organisation and will be asking
patient experts for their individual input separately. If you have the condition,
or care for someone with the condition, you may wish to complete a patient

expert questionnaire to give your individual views as well.

Links with, or funding from the tobacco industry - please declare any
direct or indirect links to, and receipt of funding from the tobacco
industry: N/A
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2. Living with the condition

What is it like to live with the condition or what do carers experience
when caring for someone with the condition?

Chronic myeloid leukaemia (CML) is a rare, chronic form of leukaemia. There
are over 650 people diagnosed in England and Wales each year. It is slightly
more common in men than women and, as with most blood cancers it is more

prevalent in people over the age of 60.

Common symptoms include “fatigue”, “pain”, frequent infections (for example
a “persistent cough”), “bruises”, abdominal discomfort, fever, aching joints and
bones, feeling weak and breathless, “night sweats”, unusual bleeding and
unexplained “weight loss”. Many patients with CML have few or even no
symptoms at the time they are diagnosed, as CML is often discovered
following a routine check-up or a blood test for another condition. There are
three types of staging for CML; chronic, accelerated and blast. Symptom
burden varies, often depending on the stage of the disease but most patients
will experience some or all of these symptoms as the disease progresses.

“I finally realised something was wrong when | started bruising; huge bruises

on my legs that just didn’t make sense.”

Being diagnosed with CML can be “scary” and often leaves patients feeling
“numb” or “helpless” - this is sometimes magnified because patients often
haven't heard of the rare condition. Patients will often experience a range of
emotional thoughts following a diagnosis and will require support. Patients
have to contend with the psychological and emotional side effects of a cancer
diagnosis as well as an often profound symptom burden.

“When | was diagnosed, it was like | had been hit by a truck.”

Such feelings do not remain with the patient alone but causes a “ripple effect”
felt by their carers and families. Any improvement in access to treatment for
CML will therefore have a wider beneficial impact than just the patient group in

question.
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3.  Current practice in treating the condition

Which treatment outcomes are important to patients or carers? (That is,
what would patients or carers like treatment to achieve?) Which of these
are most important? If possible, please explain why.

From a patient perspective, the most important treatment outcomes include
survival (both progression and overall), improved response rates and an
improved quality of life (e.g. improved symptom control and reduced side

effects).

Patients and their families often struggle dealing with “uncertainty” about their
future. Because CML never goes away, having the reassurance of being able
to access an effective follow-up treatment options (such as dasatinib) reduces

“stress”, “anxiety” and “worry” for patients and their families. Dasatinib is
currently available to patients via the Cancer Drugs Fund. Should funding be
removed, patients would be left with limited treatment options.

What is your organisation’s experience of currently available NHS care
and of specific treatments for the condition? How acceptable are these
treatments and which are preferred and why?

The introduction of tyrosine kinase inhibitors into clinical practice in 2001
transformed the treatment of CML. For most patients imatinib will be an
effective option. However, patients in this setting will have already received

and not responded well to imatinib.

“My body didn’t ever really take to imatinib. Almost immediately | was put up
to 600mg per day from the standard 400mg. Some of the side effects weren’t

nice: constantly upset stomach, bone pains and tiredness.”

“The most important thing was getting up in the morning, fighting through the
side effects and getting to work. Leaving the house became a problem and |
had to keep a multitude of drugs with me (paracetamol, ibuprofen, imodium,
amongst others) to ensure | could function. It was quite an anxious time as |

could never know when | would have an attack of side effects.”

The main comparator option to dasatinib in this setting is the TKI nilotinib,
which whilst demonstrating a similar efficacy to dasatinib, leaves treatment
options very limited (particularly for patients with co-morbidities that make
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them unsuitable for, whose disease does not respond to or who are unable to

tolerate alternative treatment options).

There is a clear need then for increased access to additional targeted
therapies to actively treat CML patients that are resistant or intolerant to
imatinib.

4.  What do patients or carers consider to be the

advantages of the treatment being appraised?

Benefits of a treatment might include its effect on:

. the course and/or outcome of the condition

. physical symptoms

. pain

. level of disability

. mental health

. quality of life (such as lifestyle and work)

. other people (for example, family, friends and employers)
. ease of use (for example, tablets rather than injection)

. where the treatment has to be used (for example, at home rather than in
hospital)

. any other issues not listed above
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Please list the benefits that patients or carers expect to gain from using
the treatment being appraised.

The key advantage of dasatinib is that, it has demonstrated significantly better
response rates than imatinib. Results showed that it was less susceptible to
certain mechanisms of clinical resistance (than imatinib) which means it would
be a favourable treatment option for patients who are imatinib resistant or
intolerant. Dasatinib seems to especially demonstrate clinical superiority when
treating CML patients in blast crisis, a hard to treat disease area, making it an

attractive (and necessary) treatment option to include on the CML pathway.

Furthermore, dasatinib has proven to be generally well tolerated,

demonstrating side effects deemed generally manageable. It can also be
taken with or without food once (or twice) daily. Dasatinib therefore offers
patients a convenient, effective treatment that could improve their overall

patient experience.

Additionally, dasatinib is an oral treatment which means less frequent hospital
visits with reduced travel for patients and carers, a lower risk of infection and

the opportunity to self-care.

Such benefits would not only be beneficial to the patient but would also have a
wider impact on any carers and family. As such, it is key that access to
dasatinib for CML patients is maintained.

Please explain any advantages that patients or carers think this
treatment has over other NHS treatments in England.

The main comparator treatment, nilotinib, is taken twice a day and cannot be
taken with food — patients must fast for an hour after taking the tablet. This

may not be appropriate for certain patients, e.g. those with diabetes.

In comparison, dasatinib can be taken once or twice (as directed by the

clinician) daily and can be taken either with or without food.

“Dasatinib has completely changed my life, | take two tablets in the morning
when | wake up and get on with the day. No side effects, so to speak. No
anxiety and no safety net when | leave the house.”
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“I'm grateful to dasatinib that it works with my lifestyle and leaves me with

enough energy to keep up with a buzzing 4-year-old.”

As such, dasatinib could be a more convenient second line therapy for

patients, alleviating potential adherence issues.

If you know of any differences in opinion between patients or carers
about the benefits of the treatment being appraised, please tell us about

them.

N/A

5.  What do patients and/or carers consider to be the

disadvantages of the treatment being appraised?

Disadvantages of a treatment might include:

. aspects of the condition that the treatment cannot help with or might
make worse

. difficulties in taking or using the treatment (for example, injection rather
than tablets)

. side effects (for example, type or number of problems, how often, for
how long, how severe. Please describe which side effects patients might
be willing to accept or tolerate and which would be difficult to accept or

tolerate)

. where the treatment has to be used (for example, in hospital rather than
at home)

. impact on others (for example, family, friends and employers)

. financial impact on the patient and/or their family (for example, the cost
of travel to hospital or paying a carer)

. any other issues not listed above

Please list any concerns patients or carers have about current NHS
treatments in England.

We are concerned that nilotinib is the only treatment recommended by NICE
in this setting. Patients who have become intolerant to imatinib would
generally welcome an increase in recommended second line treatment
options. Currently, nilotinib is the only recommended second line treatment on

the CML NICE pathway for patients who are resistant or intolerant to imatinib.
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“...I'was no longer responding to imatinib. Because of all the new drugs that
are continually being developed, my consultant didn’t think it would be a

problem.”

However, if patients are unable to access these ‘new drugs’ (which are
currently available via the Cancer Drugs Fund) then it would become a

problem.

“My belief is that in this age of personalised treatment, some drugs will suit
patients better than others. This is certainly true in my case, my life became
measurably better on dasatinib and | continue to do well as | approach 10

years with CML. Dasatinib has given me my life back.”

Patients have described dasatinib as a “wonder drug” and acknowledged that
they were “over the moon” with their response to it (following treatment failure
with imatinib). Patients and their families often find the “uncertainty” of their
future treatment options difficult to deal with. Because CML never goes away,
knowing that you are able to access an effective follow-up treatment option
(such as dasatinib) should your current treatment not work would relieve some
of the concern that patients experience following a cancer diagnosis.
Furthermore, knowing that there is an effective treatment option that patients
are unable to access due to funding restrictions would certainly increase
unnecessary anxiety at an already worrying time (where first line treatment

has failed).

Limiting the number of treatment options available to patients should their

current one stop working is an additional (and unnecessary) worry.

Please list any concerns patients or carers have about the treatment
being appraised.

If you know of any differences in opinion between patients or carers
about the disadvantages of the treatment being appraised, please tell us
about them.
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6. Patient population

Are there any groups of patients who might benefit more from the
treatment than others? If so, please describe them and explain why.

Failure to respond to imatinib is more common for CML patients in blast phase
of the disease. Clinically, CML patients in blast phase responded particularly
well to dasatinib, resulting in durable cytogenetic responses. This is a
significant result in a disease area that is difficult to treat. As such, the
availability of dasatinib for routine use would benefit patients in this setting.

Are there any groups of patients who might benefit less from the
treatment than others? If so, please describe them and explain why.

7. Research evidence on patient or carer views of the

treatment

Is your organisation familiar with the published research literature for
the treatment?

] Yes O No

If you answered ‘no’, please skip the rest of section 7 and move on to
section 8.

Please comment on whether patients’ experience of using the treatment
as part of their routine NHS care reflects the experiences of patients in
the clinical trials.

Do you think the clinical trials have captured outcomes that are
important to patients? Are you aware of any limitations in how the
treatment has been assessed in clinical trials?

If the treatment being appraised is already available in the NHS, are
there any side effects that were not apparent in the clinical trials but
have emerged during routine NHS care?

Are you aware of any relevant research on patient or carer views of the
condition or existing treatments (for example, qualitative studies,
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surveys and polls)?
[ Yes [ No

If yes, please provide references to the relevant studies.

8. Equality

NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular
protected characteristics and others. Protected characteristics are: age; being
or becoming a transsexual person; being married or in a civil partnership;
being pregnant or having a child; disability; race including colour, nationality,
ethnic or national origin; religion, belief or lack of religion/belief; sex; sexual
orientation.

Please let us know if you think that recommendations from this appraisal
could have an adverse impact on any particular groups of people, such as:

. excluding from full consideration any people protected by the equality
legislation who fall within the patient population for which the treatment
is/will be licensed,;

. having a different impact on people protected by the equality legislation
than on the wider population, e.g. by making it more difficult in practice
for a specific group to access the treatment;

. any adverse impact on people with a particular disability or disabilities.

Please let us know if you think that there are any potential equality
issues that should be considered in this appraisal.

Dasatinib is currently recommended (by the SMC) for use in Scotland for
chronic phase CML patients who are resistant or intolerant to imatinib. If
dasatinib is not recommended for routine use for CML patients in England and
Wales, this would create a regional variation in access to treatment. As such,

we would regard this to be an equality issue.

Are there groups of patients who would have difficulties using the
treatment or currently available treatments? Please tell us what evidence
you think would help the Committee to identify and consider such
impacts.

9. Other issues

Do you consider the treatment to be innovative?
M Yes O No
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If yes, please explain what makes it significantly different from other
treatments for the condition.

As the first targeted therapies for CML, we consider all tyrosine kinase
inhibitors (TKIs) to be innovative. TKIs (including dasatinib) have transformed
the treatment of CML from a fatal disease into a chronic condition with normal

life expectancy for those that respond to treatment.

Dasatinib is a next generation TKI that has demonstrated clinical advantage in
comparison to imatinib. It has exhibited its ability to treat patients that have
demonstrated resistance to imatinib. As such, we would consider dasatinib to
significantly impact the future treatment of CML patients and therefore should

be considered an innovative alternative.

Are there any other issues that you would like the Appraisal Committee
to consider?

10. Key messages

In no more than 5 bullet points, please summarise the key messages of
your submission.

e Chronic myeloid leukaemia is a chronic condition which has a profound
impact on patients and their families. Living with a CML diagnosis is
“difficult” and the symptom burden and treatment regimens affect patients
both physically and emotionally.

e Common symptoms include “fatigue”, “pain”, frequent infections (for
example a “persistent cough”), “bruises”, abdominal discomfort, fever,
aching joints and bones, feeling weak and breathless, “night sweats”,
unusual bleeding and unexplained “weight loss”.

e The development of TKI's have transformed the outlook of CML patients,
widening treatment options to include life prolonging drugs that allow
patients a good quality of life.

¢ In clinical trials and in clinical practice, dasatinib has demonstrated that it
induces responses in patients who have developed a resistance to imatinib.
It has further demonstrated that it is clinically comparable to nilotinib,

currently the only NICE recommended treatment option in this setting. It is
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also imperative that there are multiple options available for patients (some
of whose disease may be resistant to, does not respond to, is intolerant to,
or have comorbidities that make them unsuitable for alternative treatment
options).

e Furthermore, dasatinib has proven to be generally well tolerated,
demonstrating side effects deemed generally manageable. It can also be
taken with or without food once (or twice) daily. Dasatinib therefore offers
patients a convenient, effective treatment that could improve their overall

patient experience. “Dasatinib has given me my life back”.
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TA241 - Dasatinib for treating imatinib-resistant chronic myeloid leukaemia and
for people for whom treatment with imatinib has failed because of intolerance

Thank you for agreeing to make a submission on your organisation’s view of the
technology and the way it should be used in the NHS.

Healthcare professionals can provide a unique perspective on the technology within
the context of current clinical practice which is not typically available from the
published literature.

To help you in making your submission, we have provided a template. The questions
are there as prompts to guide you. It is not essential that you answer all of them.

Please do not exceed the 8-page limit.

About you
Your name: | GG RCP registrar submitting on behalf of:
Name of your organisation: NCRI-ACP-RCP

Links with, or funding from the tobacco industry - please declare any direct or
indirect links to, and receipt of funding from the tobacco industry:

None
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TA241 - Dasatinib for treating imatinib-resistant chronic myeloid leukaemia and
for people for whom treatment with imatinib has failed because of intolerance

What is the expected place of the technology in current practice?

How is the condition currently treated in the NHS? Is there significant geographical
variation in current practice? Are there differences of opinion between professionals
as to what current practice should be? What are the current alternatives (if any) to
the technology, and what are their respective advantages and disadvantages?

Are there any subgroups of patients with the condition who have a different prognosis
from the typical patient? Are there differences in the capacity of different subgroups
to benefit from or to be put at risk by the technology?

In what setting should/could the technology be used — for example, primary or
secondary care, specialist clinics? Would there be any requirements for additional
professional input (for example, community care, specialist nursing, other healthcare
professionals)?

If the technology is already available, is there variation in how it is being used in the
NHS? Is it always used within its licensed indications? If not, under what
circumstances does this occur?

Please tell us about any relevant clinical guidelines and comment on the
appropriateness of the methodology used in developing the guideline and the specific
evidence that underpinned the various recommendations.

The scope of this Appraisal appears to be to consider the use of Dasatinib as a
second line treatment just for patients intolerant of Imatinib. In our view this
should be extended to also include patients who are resistant (have failed to
respond) to Imatinib _and for those who have received Nilotinib as a first line
treatment and failed to respond as explained below:

Chronic myeloid leukaemia is currently treated with tyrosine kinase inhibitors
(TKIs) in the NHS. All patients are treated in secondary care by consultant
haematologists. Until April 2012 Imatinib was the only NICE approved drug
available, but Nilotinib (with a PAS) was also approved by NICE for 1*' line use
in April 2012 and as a second line agent for patients who were intolerant of or
resistant to Imatinib. Eligible patients are also offered National Studies, that
compare one TKI against a second or third line TKI (for eg the upcoming
SPIRIT3 NCRI study, which will compare Imatinib against Dasatinib and
Nilotinib as first line therapy).

Approximately 75- 80% of patients respond satisfactorily to Imatinib / Nilotinib
and achieve complete cytogenetic responses, but the remaining 25% of
patients either cannot tolerate the drugs due to side effects and toxicity, or are
refractory to these drugs and fail to achieve adequate responses. One cause of
a failure to respond is the acquisition of bcr-abl mutations which prevent the
binding of, or block the action of the tyrosine kinase inhibitor. There are over
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40 bcr-abl mutations reported in the literature, and there are known
sensitivities of the different drugs to these mutations e.g. patients with a
specific mutation may be much more likely to respond to one drug than
another. The true efficacy of an individual TKI can be judged by the number of
patients that continue to receive the drug after a number of years. After 7 years
of first line imatinib therapy, only 60% of patients remain on imatinib for the
reasons mentioned. The updated ELN Guidelines 2013 (Baccarani et al 2013)
set out criteria for what is considered as an optimal response at different time-
points against which a patient’s response can be assessed and also states at
different time points what is considered as a failure of treatment with that TKI.

Patients who have failed (by ELN criteria) or are intolerant of Imatinib 1% line
are eligible to receive Nilotinib as a 2" line treatment for CML (NICE approved
in April 2012). Clearly Nilotinib is not a suitable 2" line alternative for patients
who have received it as their first line treatment and have demonstrated
intolerance or resistance to it. Although intolerant patients who have
responded to treatment may be switched to Imatinib, those who have failed
Nilotinib are unlikely to respond to Imatinib as it is generally considered to
have less activity than Nilotinib and is inactive in the presence of many of the
known bcr-abl mutations. Unfortunately the other licensed 2" line tyrosine
kinase inhibitors, Dasatinib, Bosutinib, and Ponatinib have not been approved
by NICE for 2" line use.

Prior to the 2012 NICE guidance being published, many centres throughout the
UK were using Dasatinib as a second line agent for patients refractory or
intolerant of Imatinib and there is considerable published evidence for the
efficacy of Dasatinib in this setting as it has been shown to induce complete
cytogenetic remissions in  approximately 50% of patients who
are either intolerant or resistant to Imatinib. Indeed in general clinical practice,
there is no discernible difference between the efficacy of Dasatinib and
Nilotinib as 2" line agents following Imatinib failure, though there have been
no head-to head studies in this setting.

Dasatinib is currently only available for a limited number of patients who are
either refractory or intolerant of Imatinib and also intolerant of Nilotinib
through the Cancer Drugs Fund. However patients who are resistant to
Niltotinib are not eligible for Dasatinib via the CDF. There is currently no
availability of Dasatinib in Scotland.

A further problem with the current restriction to Imatinib and Nilotinib for the
treatment of CML is that there emerging evidence of a significantly increased
risk of arterial thrombotic events, increased blood glucose and
hypercholesterolaemia in patients treated with Nilotinib. This appears to be
particularly prevalent in patients who are diabetic or already have other risk
factors for cardiovascular disease. Effectively there are a number of patients
with these comorbidities for whom Nilotinib may be contra-indicated. Since
these co-morbidities are more likely to exist in an elderly population there will
emerge an element of discrimination in older patients who are then limited to
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Imatinib as the only safe treatment for their CML. Dasatinib treatment on the
other hand is not known to be associated with an increased risk of
cardiovascular events and would be a safer alternative in such patients.

It would be preferable to have Dasatinib available as an alternative second line
agent in CML for patients who are

- either intolerant or resistant to Imatinib (as an alternative to Nilotinib)

or

- who have been treated with Nilotinib first line and failed to respond

The reasons are that:

- An increasing number of patients are now receiving Nilotinib as a 1° line
treatment, and so alternative TKls (such as dasatinib) are required as a 2" line
treatment in patients who have already failed to respond to it or are intolerant .
- Furthermore many patients may be resistant due to the acquisition of bcr-abl
mutations which block the binding or function of Imatinib. Some of these
mutations are also known to block the binding or function of Nilotinib but are
sensitive to Dasatinib. It does not make sense to force clinicians to use
Nilotinib as a 2" line treatment for patients who harbour known Imatinib and
Nilotinib resistant mutations, (and therefore cannot work) as there is no other
approved treatment available for these patients.

- Thirdly there are many patients with diabetes and/or other cardiovascular risk
factors in whom Nilotinib treatment is relatively contraindicated — reducing
treatment options for these patients

Currently the only other treatment options apart from Imatinib and Nilotinib are
Interferon or allogeneic haemopoietic stem cell transplantation. Interferon has
a low response rate of 10-15% and a significant side effect profile, limiting its
usefulness as a realistic alternative treatment for CML. Allogeneic bone
marrow transplantation depends on a suitable fully matched donor being
identified, and on the performance status of the patient being adequate:
effectively ruling out patients over the age of 65 years and many patients from
ethnic minority backgrounds in whom it is very difficult to find a matched
donor. Furthermore allogeneic bone marrow transplantation is a complex
treatment with a 10-15% transplant-related mortality and a significant number
of patients may develop graft versus host disease resulting in significant
comorbidities and the need for ongoing immunosuppressive treatments.

The advantages and disadvantages of the technology

NICE is particularly interested in your views on how the technology, when it becomes
available, will compare with current alternatives used in the UK. Will the technology
be easier or more difficult to use, and are there any practical implications (for
example, concomitant treatments, other additional clinical requirements, patient
acceptability/ease of use or the need for additional tests) surrounding its future use?
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The technology will be straightforward to implement once it becomes available
since it is a simple once daily tablet taken as an out-patient and is similar to
the existing treatments Imatinib and Nilotinib

If appropriate, please give your view on the nature of any rules, informal or formal, for
starting and stopping the use of the technology; this might include any requirements
for additional testing to identify appropriate subgroups for treatment or to assess
response and the potential for discontinuation.

The efficacy of Dasatinib treatment would be monitored by bone marrow
cytogenetics and regular g-PCR testing for bcr-abl as is standard for the other
TKIs. No additional testing is necessary. Patients who are intolerant, or failing
to respond (by ELN criteria definition) after 6 months of treatment, would be
recommended to stop and other treatment options considered. Responding
patients are currently recommended to continue the tyrosine kinase inhibitors
indefinitely. However, there is currently interest in discontinuation of TKls for
patients who achieve very deep / complete molecular remissions as a
proportion of these appear to remain disease free. This is being explored in the
clinical trial setting but is not yet standard practice

If you are familiar with the evidence base for the technology, please comment on
whether the use of the technology under clinical trial conditions reflects that observed
in clinical practice. Do the circumstances in which the trials were conducted reflect
current UK practice, and if not, how could the results be extrapolated to a UK setting?
What, in your view, are the most important outcomes, and were they measured in the
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes?

The clinical trials that have been done with Dasatinib in the 2" line setting are
comparable to those observed in routine clinical practice in the UK with about
a 50% response rate in patients either refractory to or intolerant of Imatinib.
Achievement of complete cytogenetic remission is associated with survival in
CML patients so is a valid predictor of long term outcome.

What is the relative significance of any side effects or adverse reactions? In what
ways do these affect the management of the condition and the patient’s quality of
life? Are there any adverse effects that were not apparent in clinical trials but have
come to light subsequently during routine clinical practice?

The studies report a low level incidence of adverse reactions to the drug which
are rarely above Grade 2 and can usually be managed with supportive
measures. The only additional side effect which is different to those seen with
other tyrosine kinase inhibitors is that up to 20% of patients may develop
pleural effusions with Dasatinib treatment. This requires temporary stopping of
the treatment and dose adjustment. Clinicians are aware of this possibility and
its management as the drug has been in use in the UK for some time. There are
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no other side effects that have come to light that were not identified within the
clinical trials which have long follow up.

Any additional sources of evidence

Can you provide information about any relevant evidence that might not be found by
a technology-focused systematic review of the available trial evidence? This could be
information on recent and informal unpublished evidence, or information from
registries and other nationally coordinated clinical audits. Any such information must
include sufficient detail to allow a judgement to be made as to the quality of the
evidence and to allow potential sources of bias to be determined.

Evidence regarding the efficacy of Dasatinib as a second line treatment for
Imatinib intolerance and failure is available from the published clinical trials

Implementation issues

The NHS is required by the Department of Health to provide funding and resources
for medicines and treatments that have been recommended by NICE technology
appraisal guidance. This provision has to be made within 3 months from the date of
publication of the guidance.

If the technology is unlikely to be available in sufficient quantity, or the staff and
facilities to fulfil the general nature of the guidance cannot be put in place within
3 months, NICE may advise the Department of Health to vary this direction.

Please note that NICE cannot suggest such a variation on the basis of budgetary
constraints alone.

How would possible NICE guidance on this technology affect the delivery of care for
patients with this condition? Would NHS staff need extra education and training?
Would any additional resources be required (for example, facilities or equipment)?

The technology will be straightforward to implement once it becomes available
since it is a simple once daily tablet taken as an out-patient. These patients are
already being managed in secondary care by Consultant Haematologists who
are generally familiar with the use of Dasatinib as it has been licensed for many
years and available in many previous clinical trials. There are no required
concomitant medications or other clinical requirements. It would certainly be
much simpler for patients than the alternative treatments of BMT or interferon.
Monitoring of treatment response is the same as for the other well established
tyrosine kinase inhibitors. No additional facilities or training would be required.

There would be no significant issues in terms of the delivery of care for these
patients if the technology was approved. There are no specific educational or
training requirements for NHS staff and no additional resources would be




Appendix F - professional organisation submission template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
CDF Rapid reconsideration process

TA241 - Dasatinib for treating imatinib-resistant chronic myeloid leukaemia and
for people for whom treatment with imatinib has failed because of intolerance

required. A positive NICE guidance would allow equity of access to all patients
requiring the technology.

Equality

NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular protected
characteristics and others. Please let us know if you think that this appraisal:

- could exclude from full consideration any people protected by the equality
legislation who fall within the patient population for which [the treatment(s)] is/are/will
be licensed;

- could lead to recommendations that have a different impact on people protected by
the equality legislation than on the wider population, e.g. by making it more difficult in
practice for a specific group to access the technology;

- could lead to recommendations that have any adverse impact on people with a
particular disability or disabilities.

Please tell us what evidence should be obtained to enable the Committee to identify
and consider such impacts.

The approval of this technology would allow additional treatment options to be
made available for older / unfit patients and those from ethnic minorities who
are currently unable to benefit from allogeneic haemopoietic stem cell
transplantation which is currently the only existing alternative treatment for
those who fail or are intolerant of both Imatinib and Nilotinib.

Furthermore, allowing clinicians the option of choosing Dasatinib as an
alternative 2" line treatment instead of Nilotinib for patients with comorbidities
(in particular those with diabetes and/or cardiovascular disease) who are at
high risk of/experiencing significant peripheral vascular disease, ischaemic
heart disease or cerebrovascular disease on Nilotinib will have significant
benefits for these patients and the health service with regards to future
morbidity and medical interventions required.

The scope of this Appraisal needs to be extended to include the use of
Dasatinib as a second line treatment for patients who are resistant (have failed)
Imatinib as well as those who are intolerant of it as otherwise older, less fit
patients who have cardiovascular risks and in whom Nilotinib is
contraindicated will be discriminated against as there will be no second line
options for them
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Thank you for agreeing to make a submission on your organisation’s view of the
technology and the way it should be used in the NHS.

Healthcare professionals can provide a unique perspective on the technology within
the context of current clinical practice which is not typically available from the
published literature.

To help you in making your submission, we have provided a template. The questions
are there as prompts to guide you. It is not essential that you answer all of them.

Please do not exceed the 8-page limit.

vour name: [N

Name of your organisation:
NCRI CML Working Party, Royal College of Pathologists
Are you (tick all that apply):

\ a specialist in the treatment of people with the condition for which NICE is
considering this technology?

\ a specialist in the clinical evidence base that is to support the technology (e.g.
involved in clinical trials for the technology)?

\ an employee of a healthcare professional organisation that represents
clinicians treating the condition for which NICE is considering the technology?
If so, what is your position in the organisation where appropriate (e.g. policy
officer, trustee, member etc)?

Professor of Haematology and Honorary Consultant Haematologist

Links with, or funding from the tobacco industry - please declare any direct or
indirect links to, and receipt of funding from the tobacco industry:

No
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What is the expected place of the technology in current practice?

I would like to make clear immediately that the suggested use of dasatinib,
namely as a second line drug for those with intolerance to imatinib, is wholly
inappropriate. My statement provides an argument for the use of dasatinib
according to its licensed indications, namely for the use in patients who are no
longer benefitting from and/or tolerating other treatments

How is the condition currently treated in the NHS? Is there significant
geographical variation in current practice? Are there differences of opinion
between professionals as to what current practice should be? What are the
current alternatives (if any) to the technology, and what are their respective
advantages and disadvantages?

Chronic myeloid leukaemia (CML) is a triphasic disease characterised by the
presence of the Philadelphia chromosome which itself contains the fusion oncogene
BCR-ABL1. This gene encodes a dysregulated tyrosine kinase with enhanced auto-
phosphorylation. The majority of patients (>90%) present in the relatively stable
chronic phase (CP) but without treatment the disease progresses to a terminal blast
crisis (BC), usually through an intermediate stage known as acceleration. CML-BC is
uniformly fatal with a life expectancy of less than 5 years. The true incidence of CML
in the UK is unknown but is probably just less than 1 per 100,000 population per
annum. However, the prevalence of the disease has increased considerably in recent
years because of the highly significant improvements in treatment.

The prognosis of CML has changed so dramatically since 2000 that the majority of
patients now have a normal life expectancy and this is solely due to the introduction
of the tyrosine kinase inhibitors (TKI) that target the causative oncoprotein, Bcr-Abl1.
The first of these was imatinib (1999), followed by the second generation agents
dasatinib (2006), nilotinib (2007) and bosutinib (2010), and most recently the third
generation drug, ponatinib. All the TKI rapidly normalise the blood count (complete
haematological remission-CHR) in patients presenting in chronic phase. It also
induces a considerable reduction in tumour load as evidenced by the loss of cells
containing the Philadelphia chromosome when the bone marrow was examined by
conventional chromosome analysis. This state is known as complete cytogenetic
remission (CCyR) and is achieved in approximately 75% of patients after 18 months
of treatment with imatinib, but more rapidly and in a higher percentage of patients
treated initially with dasatinib or nilotinib. 40-60% of patients achieve a greater
reduction in tumour load as indicated by the detection of the RNA encoding BCR-
ABL1 only by highly sensitive molecular methodology (RT-PCR). This state is known
as major molecular remission (MMR). In approximately 5% of patients the RT-PCR
for BCR-ABL1 becomes negative indicating complete molecular remission (CMR).

Practice across the UK is largely uniform, but this is in part dictated by the current
availability of the drugs. Although imatinib, dasatinib and nilotinib are all licensed for
treatment at diagnosis only imatinib and nilotinib are available through NICE. All
three drugs are highly effective. Outside the context of a clinical trial, most patients
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presenting in CP are treated with imatinib although nilotinib is often used for patients
with poor prognostic features at diagnosis (using the Sokal/Hasford/EUTOS
prognostic scores for CP). Unfortunately nilotinib has a specific spectrum of side
effects in the form of arterial thrombosis, hypercholesterolaemia, hypertension and
worsening glycaemic control, that render it relatively contra-indicated for patients with
pre-existing co-morbidities. Dasatinib is free of these particular adverse events and
would be a most useful drug for some newly diagnosed patients

For patients in England who fail their first line therapy for resistance or intolerance,
further treatment in the UK is not straightforward. For the patient who starts treatment
with imatinib, they can currently receive nilotiinib second line through normal
commissioning. In fact the only drug they can get second line is nilotinib even if they
have failed imatinib with a nilotinib-resistant but dasatinib-sensitive mutation (see
later). This latter situation will inevitably result in failure due to resistance but
dasatinib is only available for nilotinib intolerance. For a patient who fails first line
imatinib therapy due to resistance or intolerance, and who subsequently fails nilotinib
due to resistance with or without a mutation, there is no further drug treatment
available, even though dasatinib will rescue 20-25% of these patients. In England
patients who fail first line imatinib therapy due to resistance or intolerance, and
subsequently fail nilotinib due to intolerance, can access dasatinib. However
dasatinib is not available at all in Scotland. In England, patients can only be given
bosutinib (which has equivalent efficacy to dasatinib and nilotinib in second and third
line settings) if they are resistant or intolerant to imatinib, intolerant to nilotinib and
subsequently intolerant to Dasatinib. The UK is at variance with most other European
countries in that dasatinib is not available as first line therapy, and cannot be used for
patients failing imatinib and nilotinib through resistance despite a proven track record
in these situations..

For the patient who receives nilotinib first-line and fails due to resistance, there is no
further drug therapy available. Dasatinib is likely to be effective in approximately one-
third of these patients

Patients who are defined as intolerant to TKI, which by definition suggests that their
disease is sensitive to TKI, have a number of TKI options. Unfortunately current drug
availability requires them to move sequentially through drugs that might not be the
most appropriate choice for the patient given pre-existing co-morbidities. The ideal
situation would be the ability to choose the most appropriate drug for each patient.

None of these situations is satisfactory in 2016: with five drugs available we ought to
be able to find a treatment that is both effective and tolerable for more than 85% pf
patients who present in CP, and give them a near normal life expectancy. The
remaining 15% will potentially benefit from allo-SCT but should not be offered this
treatment with its inherent risk of death, without trying alternative TKI.

In large part the illogical and inappropriate pathway of TKI usage dictated by current
NICE and CDF decisions has arisen from the sequential availability of the various
drugs and the resulting independent evaluations of their relative place in
management, not to mention their relative costs, This situation has been further
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complicated by the relatively recent emergence of potentially serious side effects of
the second and third generation TKI, which require consideration not only of potential
efficacy but also of the pre-existing co-morbidities of the individual patient.

The only other effective therapy for CML is allogeneic stem cell transplantation (allo-
SCT) which carries considerable risk of mortality and in survivors, long-term
morbidity, and should now be reserved for those patients who fail multiple TKI or who
present in the more advanced phase. Drug therapies that were used prior to the
introduction of imatinib, including busulphan, hydroxycarbamide and interferon, did
not induce molecular resonse and have very little place in modern therapy

Are there any subgroups of patients with the condition who have a different
prognosis from the typical patient? Are there differences in the capacity of
different subgroups to benefit from or to be put at risk by the technology?

The goal of therapy has gradually changed over the past 15 years from immediate
disease control, to an acceptance that most patients will have a prolonged life
expectancy as long as they take TKI daily for life, to the realisation that some patients
have such deep responses that they might eventually be able to stop TKI without
disease recurrence. Several studies have shown that about 40% of patients with
sustained deep molecular responses (currently about 30% of all patients) can
discontinue treatment indefinitely. This has resulted in four broad patient groups:

1. Patients who present in acceleration or blast crisis (about 5-10%) who require
immediate treatment with the most potent TKI, and ideally further management by
allogeneic stem cell transplantation (allo-SCT) .

2. Patients presenting in CP who do not respond optimally to imatinib and require
rigorous molecular monitoring and early change to another more potent TKI, to try to
establish a deep response and avoid allo-SCT (about 20-25%).

3. Patients presenting in CP who respond well to imatinib but who do not achieve
sustained deep molecular responses, and who might benefit from a change in TKI to
deepen the response and/or abrogate the side effects of TKI (about 55-60%). This is
the group where management strategies should focus on optimising quality of life to
allow a return to normal daily activities.

4. Patients presenting in CP who achieve sustained deep molecular responses and
can stop treatment (currently about 10-15%), normally after about 8 years of
treatment with one or other TKI.

The groups that are likely to require an alternative TK to maintain maximum benefit
(in terms of both efficacy and tolerability) are groups 2 and 3. These are the groups
where access to dasatinib will be beneficial. As there are 4 alternative drugs to
imatinib, there will be a mixture of drug usage, largely determined by the biology of
the disease (determined by individual drug sensitivity), prior co-morbidities which
might preclude certain drugs, and the emergence of side effects.
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In what setting should/could the technology be used — for example, primary or
secondary care, specialist clinics? Would there be any requirements for
additional professional input (for example, community care, specialist nursing,
other healthcare professionals)?

Specialist clinics in secondary or tertiary care, staffed by consultant haematologists
and supported by clinical nurse specialists. Many patients who are responding well
and whose medical team follow the ELN guidelines can be managed in secondary
care. Others who are failing to respond adequately should be referred to a tertiary
care centre with expertise in the management of difficult situations.

If the technology is already available, is there variation in how it is being used
in the NHS? Is it always used within its licensed indications? If not, under what
circumstances does this occur?

Dasatinib is only available in the UK for patients who have failed imatinib and
subsequently failed nilotinib for intolerance. This current situation is not only illogical,
at variance with practice in high economic countries but it also denies patients with a
good chance of benefitting from the drug from obtaining it in a timely and logical
manner.

There is another advantage of dasatinib in the second or subsequent line setting:
some patients, in particular younger patients or those with troublesome side effects,
are not always completely compliant with therapy. If they fail to respond to imatinib
because of non-compliance, or poor tolerance, the only drug we can currently give is
nilotinib which is given twice daily instead of once daily, and have strict requirements
regarding lengthy fasting before or after taking the drugs. This only adds to non-
compliance and subsequently poor responses.

Please tell us about any relevant clinical guidelines and comment on the
appropriateness of the methodology used in developing the guideline and the
specific evidence that underpinned the various recommendations.

Excellent guidelines have been provided by an expert consensus group from the
European Leukemia Net (ELN), first published in 2006 with revisions in 2009 and
2013. A further update is in preparation. These guidelines permit any of imatinib,
dasatinib and nilotinib as first line treatment and set out milestones for response
(which by definition include both depth of response and the time to that response).
There are similar guidelines from the US National Comprehensive Cancer Network.

The advantages and disadvantages of the technology

NICE is particularly interested in your views on how the technology, when it
becomes available, will compare with current alternatives used in the UK. Will
the technology be easier or more difficult to use, and are there any practical
implications (for example, concomitant treatments, other additional clinical
requirements, patient acceptability/ease of use or the need for additional tests)
surrounding its future use?
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As indicated above, the majority of patients with CML will enjoy a near-normal life
expectancy if we can achieve deep responses and long-term drug tolerability. All of
the second generation drugs, bosutinib, dasatinib and nilotinib, can induce CCyR in
patients resistant to imatinib (as defined by the failure to achieve ELN milestones).
With longer follow-up from the initial Phase Il studies it seems that not only are the
majority of responses durable, but also that the majority of patients with CCyR also
achieve MMR. Both CCyR and MMR are associated with long survival times.

However, it is possible that the patient who responds to dasatinib, for instance, might
not necessarily respond to bosutinib or nilotinib, and vice versa. In other words,
because we do not understand the reasons for resistance in the majority of patients,
we cannot predict which of the drugs will induce the deepest and most durable
response. The exception is that a small number of patients develop resistance to one
or other of the TKI because of a mutation in the DNA encoding BCR-ABL1, that
changes the shape of the resulting Bcr-Abl1 protein and disturbs the binding of the
oncoprotein and the drug. At present we are experiencing the unsatisfactory position
of having to give nilotinib to patients failing imatinib because of a nilotinib resistant
mutation, because this is the only agent currently approved for second line therapy.

In addition one of our biggest challenges is to find a drug that allows good quality of
life for our patients, particularly because most patients will have to take their drugs for
life. The median age of onset of CML is 55-60 years with a wide age range, such that
most patients will literally experience decades of treatment. Although the side effects
of the TKI largely fall within the same spectrum, it is quite remarkable that a side
effect on one drug does not necessarily recur on an alternative agent.

Having said that the side effects tend to fall within the same spectrum of disorders,
each drug has a particular side effect profile that is not (or rarely) seen with the
others. Examples include arterial thrombotic events, hypertension, induction of
diabetes and poor control of pre-existing diabetes with nilotinib, hepatitis with
bosutinib and arterial thrombotic events, hypertension and pancreatitis with ponatinib.
This results in the not uncommon position of trying to choose a drug according to the
pre-existing co-morbidities of the patient. Giving nilotinib or ponatinib to a long-term
smoker with hypertension and a history of ischaemic heart disease is likely to result
in further medical problems, as is giving bosutinib to a patient with cirrhosis. There is
no doubt that the TKI have saved the lives of patients with CML but are beginning to
result in additional disease burden that could be avoided with better initial drug
selection. Of course there will be patients in whom the best drug in terms of efficacy
is not the best drug in terms of co-morbidity but at this stage, the decision will be
based on a careful evaluation of the risk-benefit.

If appropriate, please give your view on the nature of any rules, informal or
formal, for starting and stopping the use of the technology; this might include
any requirements for additional testing to identify appropriate subgroups for
treatment or to assess response and the potential for discontinuation.
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As has been mentioned several times previously the majority of patients will receive
the TKI on a daily basis for life. At present a small proportion of patients have been
able to discontinue treatment after several years. This proportion will increase. First,
those patients who have been treated long enough to be offered the opportunity to
stop treatment, are those who responded well to imatinib, because if they had poor
responses, the other drugs were not yet available. This would have included not only
patients in who imatinib was ineffective but also those who could not tolerate the drug
long-term. Now, we can recognise the patient with a lower chance of responding to
imatinib, as early as 3-6 months after initiation of treatment and by prescribing the
alternative TKI, can give these patients deep responses and eventually offer them an
opportunity to stop. Patients who were unable to tolerate imatinib long-term now
change to a more acceptable agent and will eventually achieve deep responses:
some of these will also be offered an opportunity to stop. Finally the chance of
achieving deep and durable responses is higher if nilotinib or dasatinib are used as
initial therapy and the expectation is that more of these patients will be able to stop
treatment. This statement might seem to contrast with my earlier opinion that most
patients are treated with imatinib at diagnosis and the reason for this is the fact that
we can now recognise imatinib poor responders very early in their disease course.
The expectation (as yet unproven) is that a change to a more potent agent as early
as 3 months after diagnosis will give similar results to giving the more potent agent
immediately from diagnosis. This approach is likely to be the most cost-effective as
about 50-55% of patients will both respond to, and tolerate imatinib in the long-term.
As generic imatinib will be available in the UK from December 2016, this will reduce
the overall drug budget, as the more expensive and more potent agents can be
reserved for those who are now known to need them.

If you are familiar with the evidence base for the technology, please comment
on whether the use of the technology under clinical trial conditions reflects
that observed in clinical practice. Do the circumstances in which the trials were
conducted reflect current UK practice, and if not, how could the results be
extrapolated to a UK setting? What, in your view, are the most important
outcomes, and were they measured in the trials? If surrogate measures of
outcome were used, do they adequately predict long-term outcomes?

UK physicians are particularly familiar with the use of dasatinib in CML in first and
subsequent line settings. The UK NCRI CML Working Party SPIRIT 2 study was a
1.1 randomised study of imatinib vs dasatinib for newly diagnosed patients. Over 800
patients were randomised in over 145 centres across the country. At the time of the
study dasatinib was also available for patients who had failed (through resistance or
intolerance) imatinib and/or nilotinib. There is therefore considerable experience in
the use of dasatinib.

All the second generation agents (bosutinib, dastinib and nilotinib) induce CCyR in
about 40% of those who are resistant, and 50% of those who are intolerant to
imatinib, Having given these results, which are derived from the phase Il studies of
these drugs for imatinib failure, it is important to remember the circumstances in
which the Phase Il studies were conducted. By the time they became available. some
patients with imatinib resistance and/or intolerance had been waiting months or years
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for an alternative agent. It could be argued that those patients with aggressive
disease may have progressed and died before the trial were open, and thus the
result of the trials was biased to patients with easily controllable disease. In this case
the trial results over estimate the potential responses. Alternatively, it can be argued
that by keeping the patients on imatinib when it was clearly not working optimally,
allowed the development of drug resistance and disease progression, and that by the
time the trial opened, the patient was highly unlikely to respond. In this case the trial
results underestimate the potential benefit of the second generation drugs.

The outcome of these studies was measured in terms of CCyR and MMR. These are
surrogate markers of survival and appear to be highly predictive. The difficulty of
using survival as an endpoint in CML trials is that the survival is now so good, that
the numbers of patients to be included in the studies would be very large and the
duration of the trial would be very long. Such studies are not attractive to funders and
the treatment algorithm has usually changed long before the trial ends.

What is the relative significance of any side effects or adverse reactions? In
what ways do these affect the management of the condition and the patient’s
guality of life? Are there any adverse effects that were not apparent in clinical
trials but have come to light subsequently during routine clinical practice?

I have discussed the side effects extensively in the previous section. Although all the
TKI cause side effects in a similar spectrum, each has an individual side effect profile
that can make that drug more or less suitable for any individual patient.

Can you provide information about any relevant evidence that might not be
found by a technology-focused systematic review of the available trial
evidence? This could be information on recent and informal unpublished
evidence, or information from registries and other nationally coordinated
clinical audits. Any such information must include sufficient detail to allow a
judgement to be made as to the quality of the evidence and to allow potential
sources of bias to be determined.

Data relating to the use of dasatinib in the second and subsequent line settings are
widely published with the randomised phase Il study of a range of doses of dasatinib
now in its 7" year of follow-up. The results of efficacy and durability are unchanged

Implementation issues

How would possible NICE guidance on this technology affect the delivery of
care for patients with this condition? Would NHS staff need extra education
and training? Would any additional resources be required (for example,
facilities or equipment)?

No additional resources or education would be necessary, especially if patients who
have failed more than two TKI were to be referred to a specialist CML centre.
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Providing appropriate access to dasatinib according to its licensed indications would
make the management of UK patients straightforward and logical.

Equality

NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular
protected characteristics and others. Please let us know if you think that this
appraisal:

- could exclude from full consideration any people protected by the equality
legislation who fall within the patient population for which [the treatment(s)]
is/are/will be licensed;

- could lead to recommendations that have a different impact on people
protected by the equality legislation than on the wider population, e.g. by
making it more difficult in practice for a specific group to access the
technology;

- could lead to recommendations that have any adverse impact on people with
a particular disability or disabilities.

Please tell us what evidence should be obtained to enable the Committee to
identify and consider such impacts.

For patients who fail TKI the only potentially curable alternative is allo-SCT. If the
various TKI are not available for use in circumstances of resistance and intolerance,
patients will reach the decision point of allo-SCT earlier than necessary. This
introduces an element of discrimination in two regards. First, older patients are more
likely to experience procedure related mortality as a consequence of allo-SCT and as
a result allo-SCT is rarely offered to patients over 60-65. Since the median age of
onset of CML is 55-60 years, this means that some 40% of the patients with
resistance to imatinib and/or nilotinib, cannot be offered a potentially curable therapy.
Second, only 15% of patients have HLA-matched sibling donors. Patients from ethnic
minorities are less likely to find matched unrelated donors, which restricts the
possibility of allo-SCT.

At present the only drug available for imatinib resistance and intolerance is nilotinib.
Because of the associated thrombosis and hyperglycaemia, it should not be given as
second line therapy to any patient with pre-existing risk factors for these conditions.
This means that many patients with CML are not necessarily discriminated against
but are exposed to unnecessary risks.




Clinical Expert comments — _

The point that | would like to emphasise is that we need to avoid being trapped in wording that was
relevant several years ago

Specifically the indication for dasatinib in the second and third line settings — currently the wording
is essentially for imatinib resistance and intolerance, but the CML world has moved on. Because of
previous NICE guidance we are also allowed to use nilotinib — what happens to the patient who fails
first line nilotinib and who has never seen imatinib. Currently they have no treatment options other
than stem cell transplant whereas those who are intolerant to nilotinib would probably benefit form
dasatinib, and certainly will if they are nilotinib resistant because of a dasatinib sensitive mutation

Similarly and again because of NICE guidance, the current patient pathway is imatinib followed by

nilotinib —what will happen to a patient who fails second line nilotiinib for the reasons given above —
will they be allowed dasatinib?

[Insert footer here] lofl
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for people for whom treatment with imatinib has failed because of
intolerance (part review TA241) ID1006

Thank you for agreeing to give us a statement on your view of the technology and the
way it should be used in the NHS.

Healthcare professionals can provide a unique perspective on the technology within
the context of current clinical practice which is not typically available from the
published literature.

To help you in making your statement, we have provided a template. The questions
are there as prompts to guide you. It is not essential that you answer all of them.

Please do not exceed the 8-page limit.

About you

Your name: NN

Name of your organisation Nottingham University Hospitals Trust

Are you (tick all that apply):

- aspecialist in the treatment of people with the condition for which NICE is
considering this technology?

- aspecialist in the clinical evidence base that is to support the technology (e.g.
involved in clinical trials for the technology)?

- an employee of a healthcare professional organisation that represents
clinicians treating the condition for which NICE is considering the technology?
If so, what is your position in the organisation where appropriate (e.g. policy
officer, trustee, member etc.)?

- other? (please specify)

Links with, or funding from the tobacco industry - please declare any direct or
indirect links to, and receipt of funding from the tobacco industry:

None
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What is the expected place of the technology in current practice?

How is the condition currently treated in the NHS? Is there significant geographical
variation in current practice? Are there differences of opinion between professionals
as to what current practice should be? What are the current alternatives (if any) to
the technology, and what are their respective advantages and disadvantages?

Are there any subgroups of patients with the condition who have a different prognosis
from the typical patient? Are there differences in the capacity of different subgroups
to benefit from or to be put at risk by the technology?

Please tell us about any relevant clinical guidelines and comment on the
appropriateness of the methodology used in developing the guideline and the specific
evidence that underpinned the various recommendations.

Optimal management of chronic myeloid leukaemia (CML) patients to ensure
excellent patient outcome and quality of life, TKIs should be used within their
licensed indications. Dasatinib first line therapy should be available for the same
indications that NICE approved nilotinib. Since the concept of first line second
generation TKI use has already been approved and recognised by NICE in that
nilotinib has already been approved 1% line and given that the advantages of
dasatinib in comparison to imatinib are similar to those fro nilotinib over dasatinib in
terms of a faster and deeper molecular response and reduced incidence of
transformation to blast crisis, this appraisal will focus on the differential benefits of
dasatinib first line.

Current management of CML within the NHS is with tyrosine kinase inhibitor (TKI)
therapy, directed by haematologists. There are three TKIs licensed first line for CML:
imatinib and the second generation drugs: dasatinib and nilotinib. CML is a tri-phasic
disease comprising of chronic, accelerated and often terminal blast phase.

Chronic and accelerated phase CML

Currently only imatinib, and the second generation drug nilotinib are approved for first
line therapy for CML in chronic and accelerated phase by NICE.

Blast phase CML

Although all the TKIs except Nilotinib are licensed for the more aggressive and highly
refractory blast phase of CML, NICE currently only approves the use of high dose
Imatinib in this serious clinical situation. The lack of availability of the stronger TKIs
for blast phase disease has hampered the management of these patients, many of
whom fail to respond to Imatinib and may be unfit for intensive chemotherapy which
is the only other alternative treatment. This situation needs to be urgently rectified as
is essential that physicians have access to more potent drugs than imatinib for
effective treatment of more advanced phase CML
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Clincians feel that therapy should follow the recommendations published and
updated by the European LeukaemiaNet. Both the European ELN guidelines and the
NCCN American guidelines clearly recommend all licensed TKiIs for first line therapy
and do not discriminate between them in chronic phase and advanced phase CML.
Similarly, there should not be a difference in opinion between specialists as most
accept the recommendations outlined by the ELN. However, there is no availability of
dasatinib in Scotland.

There is significant evidence for the use of dasatinib first line in chronic phase
disease from clinical trials. In the UK, the SPIRIT-2 NCRI study (now completed)
compared first line imatinib with first line dasatinib as did the commercial DASASION
study which showed clear advantages for the use of dasatinib in terms of the speed
and depth of response and the number of patients transforming to blast phase
disease. There have been no head to head trials of Dasatinib versus Nilotinib in the
first line setting although the results of using both of these drugs compared with
imatinib appears to be comparable

Patients with chronic phase CML can be stratified according to their risk of
progression by their Sokal risk score. Patients with a high Sokal score are predicted
to have a worse outcome and are less likely to respond to Imatinib and these patients
should have the opportunity to be treated with a more potent 2™ generation drug
upfront. Patients in advanced phase need to be treated more aggressively upfront to
prevent disease progression, and these patients should have access to 2™
generation drugs up-front.

The additional advantage of early achievement of a deeper response is that more
patients will become eligible to stop TKI medication in the future. Only patients that
have achieved deep molecular responses (Complete molecular response (4-4.5 log
reduction, quantitative PCR for BCR-ABL of < 0.01% on the International scale (IS))
are currently eligible for stopping studies. Trials of stopping TKI are also in place for
patients in a major molecular response (MMR, quantitative PCR of < 0.1% on the IS).
Far greater number of patients achieve MMR and CMR on 2" generation drugs,
such a dasatinib. More patients will therefore be able to stop their TKI medication
which has a considerable impact not only for health-economic considerations, but will
also spare patients any long-term side-effects of therapy.

Although Nilotinib is already NICE approved for first line treatment the option of using
dasatinib first line instead is required. This is because first line nilotinib has a number
of practical issues- it needs to be given twice a day, with a 3 hour fast for each
medication, which has issues with drug compliance.

Nilotinib also has a distinct side-effect profile:

-aggravates diabetes

-causes glucose intolerance leading to 25% of patients having indices within the
diabetic range within 5 years of nilotinib therapy

-increases the cholesterol levels in patients

-is associated with cardio-vascular (CV) thrombotic events, which by definition are
irreversible. These arterial side-effects are more prevalent in patients with pre-
existing CV risk factors.
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In view of these serious side effects of long term Niltoinib usage many patients are
effectively contraindicated in receiving Nilotinib even though they would benefit from
a more potent 2™ generation TKI in terms of their CML risk. Dasatinib is not known to
be associated with conventional arteriothrombotic events, typically myocardial
infarction, stroke and peripheral arterial occlusive disease and would therefore be a
superior choice for these patients.

Patient groups that would be specifically discriminated against if 1 line dasatinib
were not available and nilotinib alone remained, would be patients with:

-diabetes

-CV disease

-those with CV risk factors

In what setting should/could the technology be used — for example, primary or
secondary care, specialist clinics? Would there be any requirements for additional
professional input (for example, community care, specialist nursing, other healthcare
professionals)?

The technology would be very easy to use in secondary care in specialist
haematology clinics as for all patients with CML, as it would be similar to current
management of TKI therapy, with no additional clinical requirements. Haematologists
have been very familiar with the use of dasatinib first line in the context of the
national SPIRIT-2 study, pre nilotinib NICE first line approval. The management of
patients on dasatinib would follow ELN recommendations in a straightforward
fashion.

If the technology is already available, is there variation in how it is being used in the
NHS? Is it always used within its licensed indications? If not, under what
circumstances does this occur?

The monitoring and testing would be equivalent to the current practice of all other
TKIs with no formal additional tests required. Like nilotinib, dasatinib is a more potent
TKI and increases the chance of discontinuing life-long TKI therapy, although this is a
subject being evaluated in clinical trials.

The advantages and disadvantages of the technology

NICE is particularly interested in your views on how the technology, when it becomes
available, will compare with current alternatives used in the UK. Will the technology
be easier or more difficult to use, and are there any practical implications (for
example, concomitant treatments, other additional clinical requirements, patient
acceptability/ease of use or the need for additional tests) surrounding its future use?

The technology would be very easy to use, as it would be similar to current
management of TKI therapy, with no additional clinical requirements. Haematologists
have been very familiar with the use of dasatinib first line in the context of the
national SPIRIT-2 study, pre nilotinib NICE first line approval. The management of
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patients on dasatinib would follow ELN recommendations in a straightforward
fashion.

If appropriate, please give your view on the nature of any rules, informal or formal, for
starting and stopping the use of the technology; this might include any requirements
for additional testing to identify appropriate subgroups for treatment or to assess
response and the potential for discontinuation.

The monitoring and testing would be equivalent to the current practice of all other
TKIs with no formal additional tests required. Like nilotinib, dasatinib is a more potent
TKI and increases the chance of discontinuing life-long TKI therapy, although this is a
subject being evaluated in clinical trials

If you are familiar with the evidence base for the technology, please comment on
whether the use of the technology under clinical trial conditions reflects that observed
in clinical practice. Do the circumstances in which the trials were conducted reflect
current UK practice, and if not, how could the results be extrapolated to a UK setting?
What, in your view, are the most important outcomes, and were they measured in the
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes?

The clinical trials do reflect that seen in routine clinical practice. This has now been
validated in many independent reviews of standard first line 2" generation TKI
therapy in CML management. The most important outcome is to achieve the
expected CCyR with minimal toxicity. Achievement of CCyR is a surrogate marker of
survival, and predicts long-term outcome. Additional surrogate markers include
achievement of MMR, which is termed a ‘safe haven’ due to its association with a
lack of progression. The achievement of MMR and CMR in greater humbers on
dasatinib allows for stopping TKI therapy.

What is the relative significance of any side effects or adverse reactions? In what
ways do these affect the management of the condition and the patient’s quality of
life? Are there any adverse effects that were not apparent in clinical trials but have
come to light subsequently during routine clinical practice?

Side-effects caused by dasatinib are low-grade, easily manageable, and importantly
reversible. The incidence of pleural effusion on dasatinib is much lower when
dasatinib is given first line, rather than second line and is usually in the order of 10-
20%. Pleural effusions are importantly reversible, and it is a frequent observation that
the better responding patients develop a pleural effusion allowing for dose reduction.
Side-effects of therapy as with all TKIs are dose dependent. Adverse events that
were not highlighted in clinical trials include an 0.2-0.6% incidence of pulmonary
arterial hypertension from the BMS pharmacovigilance database. As with other
adverse events, this improves on drug withdrawal. Haematologists are very aware of
the dasatinib spectrum of side-effects and their management.
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Equality and Diversity

NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular protected
characteristics and others. Please let us know if you think that this appraisal:

- Could exclude from full consideration any people protected by the equality
legislation who fall within the patient population for which [the treatment(s)] is/are/will
be licensed;

- Could lead to recommendations that have a different impact on people
protected by the equality legislation than on the wider population, e.g. by making it
more difficult in practice for a specific group to access the technology;

- Could lead to recommendations that have any adverse impact on people with
a particular disability or disabilities

Please tell us what evidence should be obtained to enable the Committee to identify
and consider such impacts

By approving this technology, NICE would only enhance opportunity for all patients
with CML to receive effective therapy, especially older patients who are more likely to
have cardiovascular issues which preclude the use of nilotinib

In order for NICE to fully achieve its goal for the pursuit of equality this Appraisal
needs to incorporate the use of dasatinib for first line for all phases of CML.

Any additional sources of evidence

Can you provide information about any relevant evidence that might not be found by
a technology-focused systematic review of the available trial evidence? This could be
information on recent and informal unpublished evidence, or information from
registries and other nationally coordinated clinical audits. Any such information must
include sufficient detail to allow a judgement to be made as to the quality of the
evidence and to allow potential sources of bias to be determined.

As dasatinib has been licensed for some time, and indeed prior to nilotinib, the
clinical evidence remains equivalent to that of published clinical trials.
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Implementation issues

The NHS is required by the Department of Health and the Welsh Assembly
Government to provide funding and resources for medicines and treatments that
have been recommended by NICE technology appraisal guidance. This provision has
to be made within 3 months from the date of publication of the guidance.

If the technology is unlikely to be available in sufficient quantity, or the staff and
facilities to fulfil the general nature of the guidance cannot be put in place within
3 months, NICE may advise the Department of Health and the Welsh Assembly
Government to vary this direction.

Please note that NICE cannot suggest such a variation on the basis of budgetary
constraints alone.

How would possible NICE guidance on this technology affect the delivery of care for
patients with this condition? Would NHS staff need extra education and training?
Would any additional resources be required (for example, facilities or equipment)?
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Patient/carer expert statement

Dasatinib for treating imatinib-resistant chronic myeloid
leukaemia and for people for whom treatment with imatinib
has failed because of intolerance (part review TA241) 1D1006

Thank you for agreeing to give us your views on this treatment that is being
appraised by NICE and how it could be used in the NHS. Patients, carers and
patient organisations can provide a unique perspective on conditions and their
treatment that is not typically available from other sources. We are interested
in hearing about:

. the experience of having the condition or caring for someone with the
condition

. the experience of receiving NHS care for the condition
. the experience of having specific treatments for the condition

. the outcomes of treatment that are important to patients or carers (which
might differ from those measured in clinical studies, including health-
related quality of life)

. preferences for different treatments and how they are given
. expectations about the risks and benefits of the treatment.

We have already asked your nominating organisation to provide an
organisation’s view. We are asking you to give your views as an individual
whether you are:

. a patient
. a carer (who may be voicing views for a patient who is unable to) or
. somebody who works or volunteers for a patient organisation.

To help you give your views, we have provided a questionnaire. You do not
have to answer every question — the questions are there as prompts to guide
you. The response area will expand as you type. The length of your response
should not normally exceed 10 pages.

National Institute for Health and Care Excellence Page 1 of 11
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1. Aboutyou
Your name: [

Name of your nominating organisation: CML Support
Do you know if your nominating organisation has submitted a
statement?

] Yes

Do you wish to agree with your nominating organisation’s statement?

] Yes

(We would encourage you to complete this form even if you agree with your

nominating organisation’s statement.)
Are you:

e a patient with the condition?

] Yes

e a carer of a patient with the condition?

] No

e a patient organisation employee or volunteer?
L] Yes

Do you have experience of the treatment being appraised?
[ Yes

If you wrote the organisation submission and do not have anything to add, tick
here [] (If you tick this box, the rest of this form will be deleted after

submission.)

National Institute for Health and Care Excellence Page 2 of 11
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Links with, or funding from the tobacco industry - please declare any
direct or indirect links to, and receipt of funding from the tobacco
industry:

None

2. Living with the condition

What is your experience of living with the condition as a patient or
carer?

Most patients who live with CML do so with great success. In general, | am

one of those lucky ones. Life goes on.

However, though life goes on, it's not quite the same as before. For me, | get
side-effects which from speaking with other patients are pretty common. | am
easily fatigued to the point | cannot work a 5-day week. | get joint and muscle
pain, which can hinder some aspects of my life. For my day-to-day life this
means that | have to manage my energy levels more carefully than most
people do which means sometimes saying “no” to things I'd really like to do.

I know through chatting with other less fortunate patients that | am “lucky”. |
respond well to treatment. Others do not respond to any TKI adequately, and
face a much more difficult path, and others have the enormous benefit, which
we did not have some time back, that when one TKI doesn’t work, or isn’t
tolerated, another is.

3. Current practice in treating the condition

Which treatment outcomes are important to you? (That is, what would
you like treatment to achieve?) Which of these are most important? If
possible, please explain why.

The primary treatment outcome | want, and | think most patients would desire
would be achieving a major molecular response to leukaemia. This is highly
correlated to long-term survival. The reasons why this is the primary outcome
| want does not require much explanation.

National Institute for Health and Care Excellence Page 3 of 11
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| am pleased that after commencing dasatinib | reached MMR.

Now that | am in MMR, with long-term survival looking good, | want to return
as close as possible to my previous standard and quality of life before
diagnosis. Successfully returning to work (only part time) was incredibly
important to me as our work is something that so many of us find self-defining
to an extent. | want to have an active life including exercise and ability to
socialize with friends and family. For the most part, | can do this when | want

to by being careful how hard | work and managing my energy levels carefully.

I’'m a relatively young patient and another outcome that is critical to me is
around family planning. Not just the ability to conceive and for my wife to hold
a pregnancy to a safe and successful conclusion for both baby, mother and
me - but to have confidence in treatment to allow for long term forward family

planning.

What is your experience of currently available NHS care and of specific
treatments? How acceptable are these treatments — which did you prefer
and why?

Please see the CMLSg submission

4.  What do you consider to be the advantages of the

treatment being appraised?

Benefits of a treatment might include its effect on:

. the course and/or outcome of the condition

. physical symptoms

. pain

. level of disability

. mental health

. quality of life (such as lifestyle and work)

. other people (for example, family, friends and employers)
. ease of use (for example, tablets rather than injection)

National Institute for Health and Care Excellence Page 4 of 11
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. where the treatment has to be used (for example, at home rather than in
hospital)

. any other issues not listed above

Please list the benefits that you expect to gain from using the treatment
being appraised.

- Survival

- High quality of life

- Convenience of tablet form

- Non reliance on clinical setting to take treatment
- Ability to return to work and active personal life

- For most people, relatively low grade side effects

Please explain any advantages that you think this treatment has over
other NHS treatments in England.

Different side effect profile (both major and minor side effects) to other

available treatments

Lack of fasting requirement which can be a significant barrier to

compliance
Once a day schedule

Potentially deeper response than other available treatments

If you know of any differences in opinion between you and other
patients or carers about the benefits of the treatment being appraised,
please tell us about them.

From talking with other patients I'm aware of differences of opinion amongst
some patients about the demands placed upon them by a treatment regime
that is based on a ‘daily dose for life’ protocol where a lack of adherence
presents real clinical challenges. Some find this very onerous whereas others
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adapt their lifestyles easily to it. A patient’s particular perspective is likely to
affect decision making on issues like, for example, dose reduction and
especially cessation. | know some patients who may be candidates for
cessation / reduction are quite happy to apply an “if it's not broke, don't fix it”
strategy, whereas others who experience deeper side-effects would be very

keen to reduce / stop their drugs.

| know of younger patients, those of working-age and in busy careers find the
fasting associated with some TKI drugs very burdensome. It interferes
strongly with a good quality of life and where they have jobs that have
irregular and unpredictable working hours and commitments it presents a real
challenge to adherence. This was one of my primary concerns when | was

required to stop taking imatinib and switch to a second-generation TKI.

5. What do you consider to be the disadvantages of the
treatment being appraised?

Disadvantages of a treatment might include:

. aspects of the condition that the treatment cannot help with or might
make worse

. difficulties in taking or using the treatment (for example, injection rather
than tablets)

. side effects (for example, type or number of problems, how often, for
how long, how severe. Please describe which side effects patients might
be willing to accept or tolerate and which would be difficult to accept or

tolerate)

. where the treatment has to be used (for example, in hospital rather than
at home)

. impact on others (for example, family, friends and employers)

. financial impact on the patient and/or their family (for example, the cost
of travel to hospital or paying a carer)

. any other issues not listed above

Please list any concerns you have about current NHS treatments in
England.

TKI treatment is generally non-curative, which is disadvantageous from

a physical and mental health wellbeing perspective
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Side effect management remains a considerable issue for many

patients

Treatment may cause irreversible side effects for some patients — e.g.

cardiac events

Please list any concerns you have about the treatment being appraised.
The side effect profile of dasatinib is different to other TKIs and
therefore it may be disadvantageous to come patients, but

advantageous to others.

If you know of any differences in opinion between you and other
patients or carers about the disadvantages of the treatment being
appraised, please tell us about them.

None known.

6. Patient population

Do you think some patients might benefit more from the treatment than
others? If so, please describe them and explain why.

Patients who have failed other available TKIs either due to a clinically
poor outcome, or an unacceptable side effect profile may find dasatinib

is a successful treatment option for them

Patients with an active lifestyle, who work shift work or have an
otherwise unpredictable schedule may benefit greatly compared to a
TKI which requires a fasting schedule. A fasting schedule with an
unpredictable schedule can have a significant impact on medical

compliance.
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Do you think some patients might benefit less from the treatment than
others? If so, please describe them and explain why.

Assuming that the potential inclusion of dasatinib is in addition to
currently available TKIs there is no group of patients who would be

disadvantaged by its introduction.

7. Research evidence on patient or carer views of the

treatment

Are you familiar with the published research literature for the treatment?
L] Yes

If you answered ‘no’, please skip the rest of section 7 and move on to
section 8.

Please comment on whether your experience of using the treatment as
part of routine NHS care reflects the experience of patients in the clinical
trials.

Do you think the clinical trials have captured outcomes that are
important to patients? Are you aware of any limitations in how the
treatment has been assessed in clinical trials?

If the treatment being appraised is already available in the NHS, are
there any side effects that were not apparent in the clinical trials but
have emerged during routine NHS care?

Are you aware of any relevant research on patient or carer views of the
condition or existing treatments?

] Yes ] No

If yes, please provide references to the relevant studies.

8. Equality

NICE is committed to promoting equality of opportunity and eliminating
discrimination. Please let us know if you think that recommendations
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from this appraisal could have an adverse impact on any particular
groups of people, who they are and why.

Those attempting to conceive a child (mother or father) are impacted
by current CML treatment. It is my understanding that dasatinib does
not offer any benefit over other available treatment, therefore there is
not an equality issue with regard to this group.

No other issues are apparent

9. Other issues

Do you consider the treatment to be innovative?

L] Yes

If yes, please explain what makes it significantly different from other
treatments for the condition.

Dasatinib has a different molecular structure to other treatments available.
This can help reduce or eliminate side effects for patients, compared to
another treatment. It may also help patients develop a faster and deeper
response to disease, with potential for deescalating dosage or even

attempting treatment withdrawal completely with a successful outcome.

Dasatinib may work for a patient where other TKls have failed, which may
save a patient’s life. From that patient’s perspective that is about as innovative

as things get.

Is there anything else that you would like the Appraisal Committee to
consider?

Though | am aware that there is some emerging evidence to suggest that
patients who exhibit a very deep response to TKIs can attempt to stop taking
them, and for some of those patients CML does not return to previous levels,
in general TKIs are a non-curative treatment to CML.

A bone marrow transplant is a curative option for CML patients who can find a

donor. However, this is generally not an attractive option to CML patients
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except those who have failed to respond to all TKIs. A bone marrow transplant
has mortality rates that are unfavorable when compared to TKI therapy. Even
when a bone marrow transplant is highly successful, as the Anthony Nolan
Foundation put it, “a bone marrow transplant patient is a patient for life” just as
most TKI patients are TKI patients for life it's clear that CML patients are
patients for life. TKIs have a less challenging therapy profile compared to

traditional chemotherapy and bone marrow transplant in the first instance.

Since TKI is an oral chemotherapy it is a treatment option that is easy for
patients to take whilst going about their normal life. The mortality profile is
favourable compared to a bone marrow transplant and long-term problems
associated with traditional chemotherapy, radiation and a bone marrow
transplant such as kidney problems to not generally present with TKI usage.
TKI therapy is a considerably more predictable therapy choice for patients

with high quality outcomes expected and experienced by most patients.

Not every patient performs well on each TKI, which is why it is important that a
variety of TKIs are available to treat patients to get the best therapeutic and

quality of life response possible to their leukaemia.

10. Key messages

In no more than 5 bullet points, please summarise the key messages of
your submission.

» Dasatinib can help some patients achieve a deeper and faster disease
response

» Side effect profiles of all TKls differ. By having more options, there is
more chance to treat patients with acceptable side effects and
therefore increased quality of life

» The use of this treatment over some other available treatments
eliminates the need to fast for long periods and therefore helps medical
compliance

* The addition of another more powerful second generation TKI to join,
nilotinib, the other member of that class as a first line treatment would
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reflect a more modern, upgraded approach to CML treatment
comparable to that obtained in other similar countries.

* Much is made of patients being able to choose the treatments most
suited to their individual requirements. This extends beyond side
effects, frequency, dosage etc to a whole treatment, holistic package
which is, for TKls for CML and for most patients, for life. Having three
rather than two entry level treatments adds considerably to a choices
list.
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CDF Rapid Reconsideration
Dasatinib for treating imatinib-resistant chronic myeloid leukaemia and for
people for whom treatment with imatinib has failed because of intolerance

(part review TA241) ID1006

Please sign and return via NICE Docs/Appraisals.

| confirm that:

« | agree with the content of the statement submitted by Leukaemia CARE and
consequentl% will not be submitting a personal statement.

<
Name: ....

Signed: ...

Date: ......
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EXECUTIVE SUMMARY

Background

The National Institute for Health and Care Excellence (NICE) is reconsidering cancer drugs
currently funded through the Cancer Drugs Fund (CDF). As part of this process, dasatinib
(Sprycel®) for the treatment of chronic myeloid leukaemia (CML) with resistance or
intolerance to prior imatinib treatment (part review of NICE Guidance TA 241) and dasatinib
for the first-line treatment of CML (part review of NICE Guidance TA 251) is being rapidly
reviewed. For this report, the NICE Decision Support Unit (DSU) has adopted the role of an
Assessment Group (AG) and provides a critique of the company’s submission for the use of

dasatinib in the first- and second-line settings.

In 2011, a Final Appraisal Determination (FAD) was issued for a Multiple Technology
Appraisal (MTA) indicating that dasatinib was not recommended as a cost-effective use of
National Health Service (NHS) resources for the treatment of CML with resistance or
intolerance to prior imatinib treatment (TA 241). However, NICE did recommend nilotinib
for this indication, while high-dose imatinib was not recommended. The committee
concluded that there was no evidence to distinguish between the clinical effectiveness of
dasatinib and nilotinib but, with a Patient Access Scheme (PAS) in place for nilotinib,
treatment with dasatinib and high-dose imatinib were dominated by nilotinib (i.e. more costly
with same or less effects). The committee concluded that the incremental cost effectiveness
ratio (ICER) for nilotinib compared with hydroxycarbamide was likely to be less than
£31,300 per quality-adjusted life year (QALY) gained.

In 2012, a FAD was issued for a MTA indicating that dasatinib was not recommended as a
cost-effective use of NHS resources for the first-line treatment of CML (TA 251). However,
NICE did recommend both nilotinib and standard-dose imatinib for this indication. The
committee concluded that there was insufficient evidence to distinguish between the clinical
effectiveness of dasatinib and nilotinib but, with a Patient Access Scheme (PAS) in place for
nilotinib, treatment with first-line nilotinib followed by second-line imatinib dominated first-
line treatment with dasatinib followed by either imatinib or nilotinib. The ICER for first-line
nilotinib followed by imatinib compared with first-line imatinib followed by nilotinib was
estimated to be £11,000 per QALY gained. The committee concluded that nilotinib

represented a cost-effective first-line treatment for CML. The committee also recognised the
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proven long-term record of safety and efficacy for imatinib and concluded that standard-dose

imatinib should also be an option for first-line treatment of CML.

The company’s new submission

For this rapid review of appraisals TA 241 and TA 251, the company presented a PAS which
consists of a discount on the list price of dasatinib along with additional evidence to support
the conclusions drawn in the appraisals about the clinical effectiveness of dasatinib compared

to nilotinib and imatinib.

The company performed a systematic literature review to identify studies assessing
treatments for adults with CML who are resistant or intolerant to prior therapy and for
treatment of newly diagnosed CML. The company presented additional follow-up data of
trials comparing dasatinib and imatinib. No trials directly comparing dasatinib and nilotinib
were identified in either the first- or second-line setting. The company indicated that a
network meta-analysis (NMA) comparing dasatinib, nilotinib and imatinib in the second-line
setting was not possible due to a lack of control arm studies for nilotinib and a lack of
equivalent follow-up periods or endpoints reported. The company presented results from a
NMA for the surrogate outcomes of complete and partial cytogenetic response in the first-line
setting. The company concluded that the available evidence suggests that dasatinib and
nilotinib are similarly effective, and offer superior outcomes compared with imatinib, in
newly diagnosed CML. The company also concluded that no new data had been identified to
change the conclusions drawn in TA 241 that there is limited evidence to distinguish between
dasatinib and nilotinib treatment for resistance to prior imatinib therapy.

The company presented a simple cost comparison analysis of dasatinib, nilotinib and imatinib
based on an assumption of equivalent efficacy and safety across all three interventions in the
first- and second-line setting. The company’s analysis takes account of the new PAS discount
on the list price of dasatinib. The company concludes that there are significant advantages to

the NHS in the availability of dasatinib, where evidence suggests efficacy is higher than that

of imatinib and comparable to nilotinibjj | G



DSU critique of the company’s new submission

No new evidence has been presented by the company that changes the conclusions drawn in
TA 241 and TA 251 regarding the relative efficacy and safety of the interventions. The
evidence base for first- and second-line treatment of CML remains uncertain and relies on the
use of surrogate outcomes to predict survival. The presentation of results from a longer
follow-up has not resolved this uncertainty. The DSU concludes that there is insufficient
evidence to distinguish between dasatinib and nilotinib for the treatment of chronic or
advanced phase CML.

The cost comparison undertaken by the company is a cost-minimisation analysis (CMA).
The company has assumed that all health outcomes (surrogate outcomes, adverse event rates,
progression-free survival, overall survival and treatment duration) are equivalent between
dasatinib, nilotinib and imatinib. Therefore, with the exception of drug acquisition costs, all
other resource use and costs are equal. In doing so, the company has implicitly assumed that
there is no uncertainty in health outcomes and costs, which means that there is no value to the
collection of additional efficacy data to distinguish between dasatinib and nilotinib — a
conclusion not supported by the uncertain evidence base. The company has also implicitly
assumed that health outcomes are not only equivalent for first-line treatments but also
equivalent for subsequent lines of therapy. A simple CMA will only hold when treatment
strategies with the same number of lines of therapy are compared against each other.

The DSU concludes that, under the assumption of equivalence of outcomes for dasatinib and
nilotinib, the NHS would be indifferent between dasatinib and nilotinib for the treatment of
imatinib-resistant or imatinib intolerance chronic phase CML. Dasatinib and nilotinib are
expected to dominate high-dose imatinab (i.e. less costly and more effective) in the second-
line setting. The DSU concludes that there is considerable uncertainty surrounding the
assumption of equivalence of outcomes for dasatinib, nilotinib and imatinib for first-line
treatment of chronic phase CML. A full probabilistic cost-effectiveness analysis would be
required to quantify this uncertainty and to assess the relative cost-effectiveness of the

interventions when dasatinib is offered with a PAS discount to its list price.
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1. INTRODUCTION

The National Institute for Health and Care Excellence (NICE) is currently in the process of
re-considering cancer drugs that were previously funded through the current Cancer Drugs
Fund (CDF) following appraisal by NICE that did not result in a recommendation. This
reconsideration entails a rapid review of the companies’ resubmissions to determine whether
these drugs now represent a cost-effective use of National Health Service (NHS) resources

and if not, whether they should continue to be used within the revised CDF.

The NICE Decision Support Unit (DSU) has been commissioned to review the company
submissions for (i) the reconsideration of dasatinib for the treatment of imatinib-resistant
chronic myeloid leukaemia (CML) in people for whom treatment with imatinib has failed
because of intolerance (part review of NICE Guidance TA 241 [1]); and (ii) the
reconsideration of dasatinib for the first-line treatment of chronic myeloid leukaemia (part
review of NICE Guidance TA 251 [2]). These two applications of dasatinib were originally
considered in separate Multiple Technology Appraisals (MTAs). The first of these appraisals
considered dasatinib, high-dose imatinib and nilotinib for adults in whom CML is resistant to
treatment with standard-dose imatinib or in adults who have imatinib intolerance [1]. This
appraisal was conducted in 2010 to 2011 with the Final Appraisal Determination (FAD)
issued in August 2011. NICE did not recommend dasatinib for the treatment of chronic,
accelerated or blast-crisis phase CML in adults with imatinib intolerance or whose CML is
resistant to treatment with standard-dose imatinib. However, NICE did recommend nilotinib
for this indication, while high-dose imatinib was not recommended. Following the NICE
recommendations the company for dasatinib, Bristol-Myers Squibb, made an Appeal against
the FAD in September 2011. The Appeal Panel was convened in November 2011 but all
grounds for appeal were dismissed.

The second MTA considered dasatinib, nilotinib and standard-dose imatinib for the first-line
treatment of CML [2]. This appraisal was conducted in 2011 to 2012 with the FAD issued in
March 2012. NICE did not recommend dasatinib for the first-line treatment of chronic phase
Philadelphia-chromosome-positive CML. However, NICE did recommend both nilotinib and

standard-dose imatinib for this indication. Dasatinib was subsequently added to the CDF.
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In the scope of these rapid reviews, new evidence is generally not permitted unless an
exception has been granted by NICE. For this reconsideration, the company has presented a
new Patient Access Scheme (PAS) which consists of a discount on the list price of dasatinib.
The company has also presented additional evidence to support the conclusions drawn in TA
241 and TA 251 about the clinical effectiveness of dasatinib. Two separate company
submissions have been received for the reconsideration of dasatinib in a first- and second-line
setting:

I.  Dasatinib for the treatment of adult patients with chronic, accelerated or blast phase
chronic myelogenous leukaemia with resistance or intolerance to prior therapy
including imatinib mesile — Part review of TA 241 [3];

Il.  Dasatinib for the treatment of adult patients with newly diagnosed Philadelphia
chromosome positive (Ph+) chronic myelogenous leukaemia in the chronic phase —
Part review of TA 251 [4].

The DSU has been asked by NICE to provide a critical evaluation of the company
submissions in line with NICE Methods Guide (including the addendum to the methods guide
to support the CDF arrangements) [5]. Since dasatinib has been considered in two separate
NICE appraisals and the company has submitted two separate submissions for this
reconsideration, the DSU considers each submission separately in the sections that follow.
We Dbegin with a review of TA 241, followed by an overview of the company’s submission
for the part review of TA 241 and the DSU critique. We then present a review of TA 251, the

company’s submission for the part review of TA 251 and followed with the DSU critique.

2. SUMMARY OF THE ORIGINAL SUBMISSION AND COMMITTEE’S

CONSIDERATIONS FOR TA 241

In the original appraisal of TA 241, dasatinib, nilotinib and high-dose imatinib were
considered for the treatment of CML resistant to prior therapy on standard-dose imatinib or
failed due to intolerance [1]. To assess the cost-effectiveness of the three interventions, two
of the companies submitted cost-effectiveness models (Bristol-Myers Squibb for dasatinib
and Novartis for nilotinib), while a model was developed by the Assessment Group (The
Peninsula Technology Assessment Group, PenTAG). The Assessment Group model was

subsequently updated by another Assessment Group (The Southampton Health Technology
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Appraisal Centre, SHTAC). The models considered resistance to imatinib and intolerance to
imatinib as two separate populations. The range of comparators considered were standard-
dose imatinib, hydroxycarbamide, allogeneic stem cell transplantation and interferon alfa.
The Bristol-Myers Squibb model considered each of the CML phases of chronic, accelerated,
and blast-crisis phase separately, while the Assessment Group (AG) and Novartis models
only considered the chronic phase of CML due to an absence of evidence to populate the

model in the accelerated and blast-crisis phases.

The clinical effectiveness data informing the models were drawn from a total of 11 studies.
Only one was a comparative head-to-head randomised controlled trial (RCT) which
compared dasatinib with high-dose imatinib. Two studies were dose-finding RCTs for
dasatinib, while the other 8 studies were single arm studies (three of high-dose imatinib, two
of nilotinib, and three of dasatinib). The AGs noted that the only comparative RCT had a
number of methodological limitations and a high level of crossover; therefore the treatment
arms were considered separately. Table 1 provides a summary of the clinical effectiveness
data that was considered by the Appraisal Committee (as reported in the FAD). Overall
survival in the AG models was estimated by extrapolating from the surrogate outcome of
major cytogenetic response over a lifetime horizon. Duration of treatment was initially
estimated on the basis of progression-free survival, but this was later revised to an
assumption of 10 years for each of the interventions due to a lack of mature data. Health-
related quality of life was estimated based on EQ-5D utility values applied to health states
representing the phases of CML. Resource use and cost data in the AG models included drug
acquisition costs, administration costs for interferon alfa, outpatient visits, bone marrow tests,
X-rays, CT scans, blood transfusions, and inpatient terminal care. The costs of treating
adverse events were not considered in the AG models since the incidence of serious adverse

events was relatively low.

The Appraisal Committee reviewed the evidence available. The committee noted the poor
quality of the evidence base with non-comparative studies, short treatment duration and use
of surrogate outcomes to predict overall survival. The committee concluded that it was clear
that dasatinib, high-dose imatinib and nilotinib provide clinical benefit for people with
imatinib-resistant CML. However, the committee agreed that the limited evidence base
means that the magnitude of the benefit is uncertain. The committee acknowledged the

clinical specialist’s view that for CML that is resistant to standard-dose imatinib, high-dose
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imatinib was unlikely to be as beneficial as dasatinib and nilotinib. The committee also
agreed that there was no good evidence to distinguish between dasatinib and nilotinib. For
imatinib intolerance, the committee noted that in the studies that reported response rates
separately for this population, there was a higher response to dasatinib and nilotinib
compared with the imatinib resistant CML population. The committee noted that the
evidence base for blast-crisis phase CML was very limited. The committee also discussed
the side effects of treatment and concluded that dasatinib and nilotinib are better tolerated

than imatinib.

The Appraisal Committee examined the assumptions that had been used in the economic
models provided by the companies and the Assessment Groups. The committee noted that
treatment duration and estimates of overall survival were not modelled accurately across any
of the models. In particular, the committee was concerned that none of the models reflected
the fact that in clinical practice people will receive treatment until progression or death. The
committee concluded that the treatment duration for the interventions should be at least 10
years. The committee believed that the SHTAC scenario in which the treatment durations of
dasatinib, nilotinib and high-dose imatinib were set to 10 years represented the most plausible
scenario. In this scenario, estimates of overall survival were 13.4 years, 12.98 years and 12.4
years for dasatinib, nilotinib and high-dose imatinib, respectively, and the monthly treatment
cost of the interventions were £2,540, £2,643 and £3,253, respectively. The corresponding
cost-effectiveness estimates indicated that high-dose imatinib and nilotinib were dominated
by dasatinib, and the ICER for dasatinib compared with hydroxycarbamide was £43,800 per
QALY gained (with all other comparators either dominated or extendedly dominated). The
committee noted that if the treatment duration was continued for most of the person’s
lifetime, then the ICERs would be expected to increase further. The committee also
concluded that there was no evidence to distinguish between dasatinib and nilotinib and that
the ICERs for these treatments compared to hydroxycarbamide were uncertain and likely to
be higher than £43,800 per QALY gained. The committee also discussed the cost-
effectiveness of the interventions in the imatinib intolerance population and concluded that
the evidence was uncertain but that dasatinib and nilotinib were likely to be as cost-effective
in this population as the imatinib-resistant population given that the outcomes were generally

better for imatinib intolerance.
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During this appraisal, Novartis proposed a Patient Access Scheme (PAS) for nilotinib, which
was agreed with the Department of Health. The company presented ICERs for the scheme
reflecting the scenario that was considered the most plausible by the committee. The resulting
ICER, when replicated by the SHTAC AG, was £31,300 per QALY gained for nilotinib
compared with hydroxycarbamide. The company also presented an ICER with a number of
further changes made to the analysis, which included setting survival benefit for nilotinib
equal to that of dasatinib, but the committee did not agree with all of the adjustments made by
the company. The committee concluded that the ICER for nilotinib is likely to be less than
£31,300 per QALY gained. Therefore, the use of nilotinib for the treatment of chronic and
accelerated phase CML that is resistant to standard-dose imatinib or imatinib intolerance
could be regarded as a cost-effectiveness use of NHS resources, but only with the discount
agreed as part of the PAS.

The committee noted that the ICERs for dasatinib were higher than those normally
considered acceptable. Furthermore, the committee noted that given the PAS for nilotinib
and the assumed equivalence of effectiveness of dasatinib and nilotinib, dasatinib is more
expensive but no more effective than nilotinib. The committee also considered the use of
dasatinib in the accelerated and blast-crisis phases of CML and concluded that there was
insufficient evidence to suggest that dasatinib could be considered a cost-effective use of
NHS resources. The committee also concluded that high-dose imatinib could not be
recommended since it was dominated (more expensive and less effective than nilotinib or

dasatinib) in all models.
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Table 1: Clinical effectiveness outcomes for dasatinib, nilotinib and high-dose imatinib considered during the appraisal of TA 241.

Complete cytogenetic response

Major cytogenetic response

Complete haematological response

Major molecular

response
Chronic phase, imatinib resistant
Dasatinib 37.4% 50.9% 89.2% 63.4% of the people
(95% CI: 34.2% - 40.5%) (95% CI: 47.6% - 54.1%) (95% CI: 87.2% - 91.3%) who had CCyR
o 30.3% 46.5% 78.9%
Nilotinib -

(95% CI: 24.1% - 36.5%)

(95% CI: 35.7% - 57.6%)

(95% CI: 55.9% - 100%)

High-dose imatinib

Ranged from 18.4% - 36.4%

Ranged from 32.7% - 63.5%

Ranged from 55.5% - 91.8%

55.6% of the people
who had CCyR

Chronic phase, imati

nib intolerance

Dasatinib 68.1% 75.5% 93.7% ]
(95% CI: 62.7% - 73.5%) (95% CI: 70.5% - 80.5%) (95% CI: 89.5% - 97.9%)
. 34.9% 46.5% 90.0%
Nilotinib -

(95% CI: 24.9% - 45.9%)

(95% ClI: 35.7% - 57.6%)

(95% CI: 78.2% - 96.7%)

Accelerated phase, imatinib resistant

Dasatinib 30.9% 38.8% 48.2% i
(95% ClI: 26.4% - 35.5%) (95% CI: 34.0% - 43.6%) (95% CI: 43.3% - 53.1%)

Nilotinib 14.3% 26.8% 51% -

Accelerated phase, imatinib intolerance

Dasatinib 36.9% 44.3% 46.3% ]
(95% ClI: 27.3% - 46.5%) (95% ClI: 34.4% - 54.2%) (95% CI: 36.4% - 56.1%)

Nilotinib Evidence did not allow separate calculations for imatinib intolerance

CCyR, complete cytogenetic response; Cl, confidence interval.
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3. SUMMARY OF THE COMPANY’S SUBMISSION FOR REVIEW OF
TA 241

3.1. CLINICAL EFFECTIVENESS EVIDENCE

The company reported on the results of a systematic literature review that was conducted to
identify randomised controlled trials (RCTs) assessing treatments for adults with CML who
are resistant or intolerant to prior therapy. Full details and results are provided as an appendix
to the company’s submission. No trials directly comparing dasatinib and nilotinib were
identified.

The company used the evidence from three RCTs of dasatinib (one comparing dasatinib with
high-dose imatinib [6, 7] and two dose-finding RCTs for dasatinib [8-11]) to support the
efficacy of dasatinib for the treatment of chronic, accelerated and blast-crisis phase CML
with resistance or intolerance to prior therapy including imatinib. Table 2 provides an
overview of the studies included in the company’s submission. All three RCTs had been
considered previously in the appraisal of TA 241. However, additional results from two of
the trials are presented in the company’s submission, which had not been available previously
at the time of TA 241. One of these represents a longer follow-up of the dose-finding trial
CA180-034 (minimum follow-up of 24 months) [10, 11], while the other represents new
results from the dose-finding trial CA180-035 in the blast-crisis phase of CML [9].

A number of additional studies for nilotinib in CML with resistance or intolerance to imatinib
were also identified by the company and reported in Appendix 1. These additional studies
included the trials of ENESTcmr [12-16], RE-NICE [17-20], LASOR [21], and ENESTnd
Extension [22]. All of these trials were in the chronic phase of CML and compared nilotinib
with high-dose imatinib. However, the level of cytogenetic response and molecular response
outcomes reported in these trials was very limited. The company also presented updated

results of a single arm study of nilotinib at 24 months follow-up in Appendix 3 [23].

The company indicated that a network meta-analysis comparing dasatinib, nilotinib and
imatinib was not possible due to a lack of control arm studies for nilotinib and a lack of
equivalent follow-up periods or endpoints reported. Therefore, the company only presented a

naive comparison of the interventions at 24 months follow-up. Table 3 provides a summary
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of the company’s naive comparison in chronic CML. The company interpreted the evidence
as suggesting that clinical outcomes are comparable between dasatinib and the other tyrosine

kinase inhibitors in the second-line CML setting.

The company concluded that no new data had been identified to change the conclusions
drawn in TA 241. In particular, the company concluded that the available data is supportive
of the conclusion that there is limited evidence to distinguish between dasatinib and nilotinib
for the treatment of patients resistant to prior imatinib therapy.

Table 2: Studies included in the company’s submission supporting the efficacy of dasatinib for

the treatment of CML with resistance or intolerance to prior therapy with imatinib.

Trial name

Treatment arms

Reported outcomes

Considered during
TA 241?

Chronic phase CML

START-R Dasatinib 70 mg BID | CCyR, MCyR, PCyR, Yes
[6, 7] CHR, MMR, PFS,
’ . S grades 3/4 adverse
High-dose imatinib events
400 mg BID
CA180-034 Dasatinib 100 mg OD | MCyR, CCyR, CHR, Yes.
[10, 11] PFS, OS, grades 3/4 Additional results are

Dasatinib 50 mg BID

Dasatinib 140 mg OD

adverse events

presented for longer
follow-up of 24

Dasatinib 70 mg BID months
Accelerated phase CML
CA180-035 Dasatinib 140 mg OD | MCyR, CCyR, CHR, Yes
[8] — MHR, PFS, OS,

Dasatinib 70 mg BID | grades 3/4 adverse

events

Blast-crisis phase CML
CA180-035 Dasatinib 140 mg OD | MCyR, CCyR, CHR, No
[9] Dasatinib 70 mg BID | MHR, PFS, OS,

grades 3/4 adverse
events

CCyR, Complete cytogenetic response; MCyR, Minor cytogenetic response; PCyR, Partial cytogenetic
response; CHR, Complete haematologic remission; MMR, Major molecular response; PFS, Progression-free
survival; CML, Chronic myeloid leukaemia; BID, twice daily; OD, once daily.
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Table 3: Outcomes at 24 months follow-up in the company’s naive comparison of dasatinib, nilotinib and high-dose imatinib for the treatment of
chronic phase CML.

Long-term

Treatment COYR PCYR CHR MMR outcomes

Overall | Resistant | Intolerant | Overall | Resistant | Intolerant |Overall | Resistant | Intolerant | Overall | Resistant | Intolerant oS PFS
CA180-034 [24, 25]
Dasatinib 100 mg OD 49.7% 43.5% 67.4% 13.8% 15.3% 9.3% 91.6% 88.7% 100% 37.0% 35.0% 43.2% 91% 80%
Dasatinib 140 mg OD 50.3% 42.3% 72.7% 12.6% 15.4% 4.5% 86.8% 86.2% 88.6% 38.2% 29.7% 66.7% 94% 5%
Dasatinib 50 mg BID 50.0% 41.9% 72.7% 11.3% 13.7% 4.5% 92.3% 91.9% 93.2% 37.8% 32.5% 53.8% 90% 76%
Dasatinib 70 mg BID 53.6% 48.0% 69.0% 7.7% 8.7% 4.8% 88.1% | 88.9% 85.7% 38.4% | 34.2% 51.4% 88% 76%
START-R [6, 7]
Dasatinib 70 mg BID - 43.5% - - 9.9% - - 93.1% - - 28.7% - NR 86%
Imatinib 400 mg BID - 18.4% - - 14.3% - - 81.6% - - 12.2% - NR 65%
Kantarjian et al (2011) [23]
Nilotinb400mgBID | 44% | 41% 51% 15% 15% 15% | NR | NR NR [ 279% | NR NR | 87% | 64%
Kantarjian et al (2009) [26]t
Imatinib (median dose
604 mg daily; range 294- - 25.0% - - 22.9% - - 12.5% - NR NR NR 96% 90%
800mg)

CCyR: complete cytogenetic response; PCyR: partial cytogenetic response; CHR: complete haematological response; MMR: major molecular response; NR: not reported;
OS: overall survival; PFS: progression-free survival, OD: once daily; BID: twice daily.
t Long-term outcomes reported at 1 year follow-up.
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3.2. COST COMPARISON

The company presented a simple cost comparison analysis of dasatinib, nilotinib and high-
dose imatinib based on the assumption of equivalent efficacy and safety across all three
tyrosine kinase inhibitors. The company’s analysis takes account of a new PAS consisting of
a [ discount to the list price of dasatinib (which is £2,504.96 for a pack of 30 tablets of
100mg or 140 mg). Table 4 shows the cost per month for each of the interventions at the
recommended dose in the Summary of Product Characteristics. The manufacturer of
nilotinib agreed to make nilotinib available with a PAS discount during the appraisal of TA
241 but this discount is confidential. The company has indicated that the dasatinib PAS has
been designed to ensure |GG to that of nilotinib. The company believes
that the discount of JJj on the list price of dasatinib is ||l to that of nilotinib, as
inferred from publically available incremental cost-effectiveness ratios (ICERS) in health

technology assessments (HTAS) reports during the appraisals of TA 241 and TA 251.

Table 4: Cost of dasatinib, high-dose imatinib and nilotinib per month [27].

Intervention Dose per month Cost per month

) ) o 100 mg once daily;
List price of dasatinib ) £2,541.49
140 mg once daily

100 mg once daily;

PAS price of dasatinib ]

140 mg once daily

List price of high-dose imatinib 600 mg once daily; £2,794.86
800 mg once daily £3,726.48
List price of nilotinib 400 mg twice daily £2,644.64
PAS price of nilotinib (TA 241) 400 mg twice daily Commercial in confidence

The company assumed that health outcomes for dasatinib, nilotinib and high-dose imatinib
are equivalent, including the safety profile of the interventions. This assumption also implies
that the treatment duration of the interventions is identical. Therefore, with the exception of
drug acquisition costs (none of the interventions require administration costs), all other
resource use, including that required for the management of adverse events, is assumed equal

across the interventions.
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3.3. RESULTS OF THE COMPANY’S COST COMPARISON ANALYSIS
Table 5 presents the results of the company’s cost comparison analysis. The company
estimated that ||l would be expected of between | and | per
patient per month when using dasatinib compared with nilotinib or high-dose imatinib. The
company concluded that there are significant advantages to the NHS in the availability of

dasatinib, where evidence suggests efficacy is higher than that of imatinib and comparable to
nilotinib, [

Table 5: Results of the company’s cost comparison analysis.

Intervention Cost per month Incremental cost of dasatinib
Dasatinib (with PAS) ] -

Imatinib 600 mg £2,794.86 B
Imatinib 800 mg £3,726.48 B
Nilotinib (without PAS) £2,644.64 -

4. CRITIQUE OF THE COMPANY’S SUBMISSION

4.1. CRITIQUE OF THE CLINICAL EFFECTIVENESS EVIDENCE

No new comparative head-to-head trials comparing dasatinib with nilotinib or high-dose
imatinib were identified. The additional evidence only includes dose-finding studies of
dasatinib. The company presented a naive comparison of the interventions based on
outcomes reported at 24 months follow-up, but only in selected studies that reported
outcomes at this time point since TA 241. For example, the single arm study of dasatinib 70
mg twice daily as reported in Hochhaus et al (2007) had response data presented at 24 months
but this study was not included in the company’s naive comparison, while it was included in
the original appraisal of TA 241 [28]. The DSU also notes that the previous AGs for TA 241
had identified a number of methodological limitations and a high level of asymmetric
crossover in the only comparative RCT of dasatinib with high-dose imatinib (START-R trial

[6, 7]).

The DSU does not consider that any additional evidence has been presented that would
change the conclusions drawn during TA 241 regarding the relative efficacy of the
interventions. The additional evidence presented in Table 3 does seem to support the clinical

specialists’ view heard during TA 241 that for CML that is resistant to standard-dose
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imatinib, high-dose imatinib was unlikely to be as beneficial as dasatinib or nilotinib. For the
comparison of dasatinib with nilotinib, the evidence base remains of poor quality. The
clinical trials available are non-comparative and rely on the use of surrogate outcomes to
predict overall survival. The presentation of results from a slightly longer follow-up of 24
months has not resolved this uncertainty. For example, the results in Table 3 suggest that
response rates for the surrogate outcomes of cytogenetic and molecular response, as well as
progression-free survival and overall survival, are slightly better for dasatinib compared to
nilotinib. The DSU therefore concludes that the magnitude of the benefit is unclear and that

there remains no good quality evidence to distinguish between dasatinib and nilotinib.

4.2. CRITIQUE OF THE COST COMPARISON ANALYSIS AND RESULTS

4.2.1. General overview
The cost comparison undertaken by the company is a cost-minimisation analysis (CMA). In
CMA it is assumed that the clinical effectiveness of the interventions under comparison are
equivalent and, therefore, the choice between the interventions depends only on the
difference in costs, with the least costly intervention being the most cost-effective. In
addition, an important assumption underpinning CMA is that there is no uncertainty, i.e. the
difference in effectiveness between the interventions equals zero with no uncertainty. The
company has assumed that dasatinib, nilotinib and high-dose imatinib are equivalent in terms
of health outcomes but has failed to comment explicitly on the uncertainty. It is clear from
TA 241 that the three interventions cannot be considered exactly equivalent given the
uncertainty in the estimates of their effectiveness and the level of poor quality evidence

informing the relative effectiveness of the interventions.

4.2.2. Cost-minimisation analysis

The company has assumed that all health outcomes are equivalent between the three
interventions. This means that the surrogate outcomes of cytogenetic, haematological and
molecular response, adverse events, progression-free survival and overall survival are the
same across the interventions. It also means that the treatment duration on each intervention
is assumed to be equal. Therefore, it follows that, with the exception of drug acquisition
costs, all other resource use and costs are effectively the same across the interventions. This
follows because resource utilisation in the model is applied to people in a particular health

state, and the likelihood of being in a health state is conditioned upon health outcomes that
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are assumed to be equal across the interventions. Therefore, the only difference in costs
between the interventions lies in the acquisition costs of the drugs (noting that none of the

drugs require administration costs).

The company has indicated that the PAS discount of [JJ| on the list price of dasatinib
is | that of nilotinib, as inferred from publically available incremental cost-
effectiveness ratios reported during appraisals TA 241 and TA 251. The company has
indicated that the corresponding || BBl for dasatinib compared with nilotinib
are I per month. However, this estimate of || Bl does not take into account
the PAS discount on the list price of nilotinib. Under the assumption that nilotinib is
available with a discount of - on its list price (as inferred by the company), then the

estimated cost of nilotinib is || per month. This is | GG 2 the

discounted price of dasatinib of || BBl per month, ie. dasatinib is estimated
to |G o' month compared with nilotinib, assuming all
other outcomes are equal.

During the appraisal of TA 241, the committee accepted that, with the PAS in place for
nilotinib, the ICER of £31,300 per QALY gained for nilotinib compared with
hydroxycarbamide was an acceptable upper limit to conclude that nilotinib could be regarded
as a cost-effective use of NHS resources for the treatment of imatinib-resistant CML. The
DSU performed an exploratory analysis to estimate the incremental cost-effectiveness ratio of
dasatinib compared with hydroxycarbamide, with and without the PAS discount. Table 6
shows the results of the DSU exploratory analysis based on the outcomes of the SHTAC
scenario, which was considered the most plausible scenario by the committee and using a
treatment duration of 10 years. This results in an ICER of |l per QALY gained for
dasatinib compared with hydroxycarbamide, with the PAS in place for dasatinib. It follows
that dasatinib is |GGG -s nilotinib for the treatment of imatinib-
resistant CML, provided that both drugs are available with the discount agreed as part of their
respective patient access schemes. During TA 241, the committee concluded that dasatinib
and nilotinib were likely to be at least as cost-effective in people with imatinib intolerance as
in people with imatinib-resistant CML,; therefore, the cost-effectiveness in the imatinib
intolerance population can be inferred from the cost-effectiveness in the imatinib-resistant

population.
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Table 6: DSU exploratory analysis of the cost-effectiveness of dasatinib compared with
hydroxycarbamide based on the SHTAC scenario with a treatment duration of 10 years.

Results without PAS Results with PAS

Dasatinib HU Dasatinib HU
Drug costs (£) £232,972 £213 T £213
Other costs (£) £32,5497 £17,915 ] £17,915
Total costs (£) £265,521 £18,128 [ £18,128
Incremental costs (£) £247,393 - T -
QALYs 7.85 2.20 | ] 2.20
Incremental QALY's 5.65 - [ ] -
ICER
(€ per QALY) £43,786 ]

TAssumed to be the same as nilotinib.
HU, hydroxycarbamide.

The company compared dasatinib with high-dose imatinib and estimated that the expected
cost savings are up to |l per month when using dasatinib. The DSU notes that even
without the PAS discount, dasatinib is cheaper than high-dose imatinib. During TA 241, the
appraisal committee acknowledged that high-dose imatinib was unlikely to be as beneficial as
dasatinib or nilotinib in CML resistant to standard-dose imatinib. Therefore, it follows that
dasatinib and nilotinib are most likely always going to dominate high-dose imatinib. This
was also seen in the cost-effectiveness estimates presented during TA 241, where high-dose

imatinib was more expensive and less effective than dasatinib and nilotinib.

4.2.3. Uncertainty in the evidence

An important assumption underpinning CMA is that there is no uncertainty. The analysis
above implicitly assumes that the incremental effects for dasatinib compared with nilotinib
(or vice versa) are known to be exactly zero. This effectively means that there is no value to
the collection of additional efficacy data (or other health outcome data) to distinguish
between dasatinib and nilotinib outcomes. This conclusion would appear to contradict the
many uncertainties that were identified during TA 241. For example, the 95% confidence
intervals on the surrogate outcomes in Table 1 for dasatinib and nilotinib overlap. This
means that there is a non-zero probability that dasatinib is less (or more) effective than

nilotinib. When clinical effectiveness is uncertain it is important to assess the consequences
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of this uncertainty for patient outcomes. This would require a full cost-effectiveness analysis
with probabilistic sensitivity analysis in order to quantify the probability that dasatinib was as
effective and cost-effective as nilotinib, and to estimate the consequences of clinical
uncertainty on incremental QALYS.

Uncertainty in health outcomes will also affect uncertainty in total costs. The treatment
duration of the interventions was assumed to be 10 years in the absence of any other
information, but if this duration differs by treatment then the length of time spent in each
health state will also differ. Therefore, the corresponding resource use and costs for the
interventions will be different. In the same way, uncertainty in total costs will also arise from

uncertainty in survival outcomes.

The issues relating to uncertainty are illustrated in Figure 1 on the cost-effectiveness plane.

Scenario A represents the company’s assumption that there is no uncertainty in the difference

in effects between dasatinib and nilotinib ||| G
I S cenario B represents a situation

where there is no statistically significant difference in costs and effects. The 95% confidence
ellipse represents the joint uncertainty in expected incremental costs and effects. The DSU
considers scenario B to be a better reflection of the evidence that has been presented by the
company and appraised during TA 241. A full probabilistic cost-effectiveness analysis
would be required to establish exactly where the 95% confidence ellipse lies in the cost-
effectiveness plane for the comparison of dasatinib with nilotinib. Without this information,
it is unclear which uncertainties (e.g. link between surrogate outcomes and survival, adverse
event rates, progression-free and overall survival, treatment duration) are the most significant
in terms of the consequences for patient outcomes. This information could then be used to

direct and focus research on those areas of uncertainty which have the most value.
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Figure 1: Cost-effectiveness plane representing two scenarios. Scenario A represents a situation
where the incremental difference in effect between two interventions is exactly zero and the
incremental difference in cost is below zero with no uncertainty. Scenario B represents a
situation where there is uncertainty in the incremental costs and effects. The ellipse represents
the joint uncertainty in costs and effects with a 95% confidence region.

In summary, when the difference in effectiveness between two treatments is not statistically
significant then we can only conclude that there is not sufficient evidence to distinguish
between the treatments (i.e. we cannot say that they are equally effective) — a conclusion that

was drawn during TA 241 for dasatinib and nilotinab.

4.2.4. Conclusions

The DSU concludes that, under the assumption of equivalence of outcomes for dasatinib,
nilotinib and high-dose imatinib, the NHS would be indifferent between dasatinib and
nilotinib for the treatment of imatinib-resistant or imatinib intolerance chronic phase CML.
Dasatinib and nilotinib are also expected to dominate high-dose imatinab (i.e. less costly and
more effective). The expected || ]l are estimated to be [l per month when
using dasatinib compared to nilotinib. However, there is considerable uncertainty surrounding
the assumption of equivalence and a full probabilistic cost-effectiveness analysis would be

required to quantify this uncertainty and ascertain its significance for patient outcomes.
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5. SUMMARY OF THE ORIGINAL SUBMISSION AND COMMITTEE’S
CONSIDERATIONS FOR TA 251

In the original appraisal of TA 251, dasatinib, nilotinib and standard-dose imatinib were
considered for the first-line treatment of CML [2]. To assess the cost-effectiveness of the
three interventions, two of the companies submitted cost-effectiveness models (Bristol-Myers
Squibb for dasatinib and Novartis for nilotinib), while a model was developed by the
Assessment Group (PenTAG). The models considered different lines of therapy in the
treatment pathway of CML. The Bristol-Myers Squibb model included first-line tyrosine
kinase inhibitors (dasatinib, nilotinib or standard-dose imatinib), second-line tyrosine kinase
inhibitors (dasatinib following first-line nilotinib, nilotinib following first-line dasatinib, and
second-line treatment was split 50:50 between dasatinib and nilotinib for people who
received first-line standard-dose imatinib), and third-line treatments consisted of stem cell
transplantation (SCT), chemotherapy, or a combination of chemotherapy and tyrosine kinase
inhibitors (dasatinib or nilotinib) for the treatment of chronic phase CML. In the advanced
phases of CML (accelerated or blast-crisis phase), treatments included third-line treatment or

palliative care.

The Novartis model included first-line tyrosine kinase inhibitors, second-line treatment with
dasatinib, and third-line treatment with SCT or hydroxyurea (HU). In a separate scenario, the
Novartis model also considered second-line treatment consisting only of SCT or HU with no
third-line treatment. In the advanced phases of CML, the Novartis model included treatment
with HU.

The Assessment Group (AG) noted that the relative cost-effectiveness of first-line tyrosine
kinase inhibitor treatments was heavily influenced by assumptions about subsequent lines of
therapy due to considerably uncertainty about cost and health outcomes of the treatments.
Therefore, the AG model considered separate scenarios consisting of different lines of
treatment. In one scenario, the AG model assumed that, after first-line tyrosine kinase
inhibitor treatment failure, all people in the chronic phase progressed directly to a mixture of
HU and SCT as second-line treatment, with no further lines of treatment before reaching the
accelerated or blast-crisis phase. In a second scenario, the AG assumed that people receiving
first-line dasatinib or imatinib progressed to second-line nilotinib. These people then

progressed to a mixture of HU and SCT as third-line treatment, before reaching the advanced

26



phases of CML. For those who failed to respond to first-line nilotinib, it was assumed that a
mixture of HU and SCT would follow as second-line treatment, with no further lines of
treatment until the advanced phases of CML were reached. Following the first appraisal
committee meeting of TA 251, the AG modelled an additional sequence of treatments. This
consisted of first-line dasatinib or nilotinib being followed by second-line standard-dose
imatinib, which was then followed by a combination of HU and SCT as third-line treatment.
For the advanced phases, the AG model assumed that treatment only consisted of HU. This
was justified mainly by a lack of evidence on the effectiveness of the tyrosine kinase

inhibitors in the advanced stages of CML. All models had a lifetime time horizon.

The clinical effectiveness data informing the models were drawn largely from two RCTs: one
comparing dasatinib with imatinib (DASISION trial) and one comparing nilotinib with
imatinib (ENESTnNd) in newly diagnosed chronic phase CML. Table 7 provides a summary of
the clinical efficacy data that was considered by the Appraisal Committee as reported in the
FAD. No trials directly comparing dasatinib and nilotinib were identified. Therefore, an
indirect comparison of the treatments was carried out using the results of the trials. Due to
the short follow-up of the trials, the AG also examined the evidence base for using
cytogenetic and molecular response as surrogate measures for survival and health-related
quality of life. The AG concluded that there is evidence suggesting that people who
experience either a complete cytogenetic response or major molecular response following 12
months of treatment on imatinib have better long-term outcomes (up to 7 years) overall
survival and progression-free survival than people who do not respond at 12-month follow-
up. In the absence of evidence for dasatinib and nilotinib, the AG considered that the same
relationship could be potentially applied to these treatments.

The AG used two alternative approaches to estimate survival in the model: the cumulative
survival approach (base case analysis) and the surrogate survival approach (sensitivity
analysis). In the cumulative survival approach, overall survival was estimated as the
cumulative result of the duration of successive treatments. In the surrogate survival
approach, overall survival was estimated using a surrogate relationship based on major
molecular response or complete cytogenetic response at 12 months. In these approaches an
important assumption was made that overall survival after second- and third-line treatment
was independent of previous treatment. The mean duration of first-line treatments in the

model was obtained by extrapolating treatment duration data from the trials using Weibull
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survival curves. The estimated mean first-line treatment durations in the model were 7.1
years for imatinib, 7.8 years for dasatinib, and 9.0 years for nilotinib. For second-line
nilotinib, a treatment duration of 2.4 years was estimated from a study of imatinib-resistant
people who received second-line nilotinib, while a treatment duration of 1.9 years was
estimated for second-line imatinib. Health-related quality of life was estimated based on EQ-
5D utility values applied to health states representing the phases of CML, with a disutility
applied to people receiving a stem cell transplant. Resource use and cost data in the AG
model included drug acquisition costs, grade 3 or 4 adverse event costs, SCT and a range of
medical management costs including hospitalisation and outpatient visits, which differed
depending on the phase of CML. The committee noted that a PAS discount was reflected in

the acquisition costs of nilotinib in both the Novartis and AG models.

The Appraisal Committee reviewed the evidence available. The committee considered that
both trials were of good quality, but were of short duration and only provided surrogate
outcome measures and short-term data on progression-free and overall survival. The
committee concluded that the available evidence suggests that dasatinib and nilotinib provide
superior clinical benefit, as measured by surrogate outcomes, to standard-dose imatinib in the
first-line treatment of chronic phase CML. The committee considered the results of an
indirect comparison of dasatinib and nilotinib and concluded that there was insufficient
evidence to distinguish between the two interventions in terms of clinical effectiveness. The
committee also discussed the adverse side effects of treatment and concluded that, although
dasatinib and nilotinib were associated with different adverse events, tolerability was similar

between the treatments.

The Appraisal Committee examined the assumptions that had been used in the economic
models provided by the companies and the AG. The committee noted that although key
differences in the treatment pathway and approaches to modelling survival differed between
the models and were associated with substantial structural uncertainty, the AG model had
included a comprehensive range of scenarios in an effort to address this uncertainty. The

following sequence of treatments was considered the most plausible by the committee:

Sequence:
1 Dasatinib —  nilotinib —  SCT/HU
2 Imatinib — nilotinib — SCT/HU
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3 Nilotinib — imatinib — SCT/HU
4 Dasatinib —  imatinib — SCT/HU

The AG presented cost-effectiveness results for each of the sequences using a full sequencing
approach and a simplified method, whereby costs and QALY after tyrosine kinase inhibitor
treatment (first- or second-line) were set to be equal across the treatment arms. The
committee noted that treatment with first-line nilotinib followed by imatinib dominated first-
line treatment with dasatinib followed by either imatinib or nilotinib (i.e. resulted in more
QALYs and lower costs). The ICER for first-line nilotinib followed by imatinib compared
with first-line imatinib followed by nilotinib was £11,000 per QALY gained in both the full
and simplified approaches. The committee concluded that nilotinib represented a cost-
effective first-line treatment for chronic CML, and that dasatinib was not considered cost-
effective. With regard to imatinib, the committee noted that the comparison of first-line
imatinib followed by nilotinib and first-line nilotinib followed by imatinib was sensitive to a
number of assumptions, including dose intensity and average time spent on second-line
treatment. The committee recognised that imatinib has a proven longer-term record of safety
and efficacy compared with nilotinib and dasatinib. The committee concluded that it was
important to have an alternative tyrosine kinase inhibitor treatment available if it is no more
expensive than the alternatives (the drug acquisition cost of imatinib treatment at 400 mg
once daily was £20,980 per year compared with dasatinib 100 mg once daily at £30,477 per
year and nilotinib 300 mg twice daily at £31,715 per year without the PAS). The committee
therefore concluded that it would be appropriate to recommend both nilotinib and standard-
dose imatinib as options for first-line chronic phase CML.
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Table 7: Clinical effectiveness outcomes for dasatinib, nilotinib and imatinib considered during the appraisal of TA 251 [2].

Study DASISION ENESTnd

Intervention Dasatinib Imatinib RR (95% CI) Nilotinib Imatinib RR (95% CI)

CCyR rates 12-months 83% 72% 1.17 (1.06-1.28) 80% 65% 1.23 (1.11-1.36)
CCyR rates 18-months 84% 78% 1.08 (0.98-1.17) 85% 74% 1.15 (1.09-1.25)
CCyR rates 24-months 86% 82% 1.05 (0.97-1.13) 87% 77% 1.13 1.04-1.22)
MMR 12-months 46% 28% 1.63 (1.29-2.09) 44% 22% 2.02 (1.56-2.65)
MMR 18-months 56% 37% 1.52 (1.25-1.85) - - -

MMR 24-months - - - 62% 37% 1.67 (1.40-2.00)
CMR 12-months - - - 13% 4% 3.38 (1.70-6.93)
CMR 18-months 13% 7% 1.79 (1.00-3.24) 21% 6% 3.48 (2.04-6.09)
CMR 24-months 17% 8% 2.10 (1.26-3.57) 26% 10% 2.62 (1.72-4.03)
PFS 12-months 96% 97% - - - -

PFS 18-months 94.9% 93.7% - - - -

PFS 24-months 93.7% 92.1% - 98% 95.2% -

OS 12-months 97% 99% - - - -

OS 18-months 96% 97.9% - 98.5% 96.9% -

0S 24-months 95.3% 95.2% - 97.4% 96.3% -

CCyR, complete cytogenetic response; MMR, major molecular response; CMR, complete molecular response; PFS, progression-free survival; OS, overall survival; RR, relative risk; ClI,
confidence interval.

Note that a number of other outcomes were also considered by the appraisal committee but not reported here (these include confirmed CCyR rates at different time points, CCyR rates across
risk categories, MMR at different time points, MMR across risk categories; CMR across risk categories, event-free survival at different time points, adverse events).
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6. SUMMARY OF THE COMPANY’S SUBMISSION FOR REVIEW OF
TA 251

6.1. CLINICAL EFFECTIVENESS EVIDENCE

The company reported on the results of a systematic literature review that was conducted to
identify additional studies that could inform a comparison of dasatinib, nilotinib and
standard-dose imatinib as first-line treatment for CML. Full details and results are provided
as an appendix to the company’s submission. No trials directly comparing dasatinib and

nilotinib were identified.

The company used the evidence from four RCTs (DASISION [29], SWOG S0325 [30],
NORD CMLO006 [31] and SPIRIT-2 [32]) to support the efficacy of dasatinib compared with
imatinib for the treatment of chronic phase CML. Only one of these trials, DASISION, was
considered in the original appraisal of TA 251, with data considered up to 24 months follow-
up. In the company’s resubmission, the company has presented additional results at 60
months follow-up. Table 8 provides the additional efficacy data for complete cytogenetic
response, molecular response, progression-free survival and overall survival from
DASISION. Efficacy data from the SWOG S0325 study was limited to major molecular
response rates (47% in dasatinib arm compared with 33% in imatinib arm by 12 months
follow-up) and progression-free survival (93% dasatinib vs. 90% imatinib) and overall
survival (97% dasatinib vs. 97% imatinib) at 36 months follow-up (Appendix 1 of the

company’s submission).

The company presented details on the adverse event profile of dasatinib compared to imatinib
after 12 and 60 months follow-up in the DASISION
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Table 8: Additional efficacy data from the DASISION study [4]

Dasatinib Imatinib

N=259 N=260 p-value
Primary endpoint
cCCyR rate within 12 months 199 (77%) 172 (66%) 0.007
Secondary and tertiary endpoints
cCCyR rate at any time* ] ] e
MMR rate at any time* 198 (76%) 167 (64%) 0.0021
Rate of CCyR within 12 months I ] ]
Rate of PCyR within 12 months ] e B
Rate of MMR within 12 months 119 (46%) 73 (28%) < 0.0001
Time to cCCyR: Hazard ratio (95% s e
Ch*
Time to cCCyR: Median (months)* [ | | [ | B
Time to MMR: Hazard ratio (95% CI)* e e
Time to MMR: Median (months) [ | [ ] B
PFS at 60 months* [ ] [ ] ]
OS at 60 months* 91% 90% e

Cl: confidence interval; cCCyR: confirmed complete cytogenetic response; CCyR: complete cytogenetic
response; MMR: major molecular response; OS: overall survival; PCyR: partial cytogenetic response; PFS:
progression-free survival; NR: not reported.

* 60-month follow-up data

The company presented results from a network meta-analysis (NMA) of dasatinib, nilotinib

and imatinab, based on additional follow-up data from the

wials. I |
I The company also

presented an overview of published indirect treatment comparisons; however, these were not

compared to the results of the company’s updated NMA.

The company concluded that the available evidence indicates that treatment with dasatinib or

nilotinib offers superior outcomes compared with imatinib in newly diagnosed CML. The
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company also concluded that the evidence available from the indirect comparisons suggests
that dasatinib and nilotinib are similarly effective for first-line CML, and that these

conclusions are in line with those drawn during TA 251.

6.1. COST COMPARISON

The company presented a simple cost comparison analysis of dasatinib, nilotinib and
standard-dose imatinib based on the assumption of equivalent efficacy and safety across all
three tyrosine kinase inhibitors in the first-line setting. The company’s analysis takes account
of a new PAS consisting of a ] discount to the list price of dasatinib (which is £2,504.96
for a pack of 30 tablets of 100mg or 140 mg). Nilotinib is also available with a PAS discount.
The company has indicated that the dasatinib PAS has been designed
to |GG ciscount to that of nilotinib. The company believes that the
discount of | on the list price of dasatinib is || Bl to that of nilotinib. Table 9
shows the cost per month for each of the interventions at the recommended dose in the

Summary of Product Characteristics for first-line treatment of CML.

Table 9: Cost of dasatinib, imatinib and nilotinib per month for first-line treatment of CML
[27].

Intervention Dose per month Cost per month

List price of dasatinib 100 mg once daily £2,541.49

PAS price of dasatinib 100 mg once daily B
List price of imatinib 400 mg once daily £1,863.26

List price of nilotinib 300 mg twice daily £2,644.64

PAS price of nilotinib (TA 251) 300 mg twice daily Commercial in confidence

The company assumed that health outcomes for dasatinib, nilotinib and imatinib are
equivalent, including the safety profile of the interventions. This assumption also implies that
the treatment duration of the interventions is identical. Therefore, with the exception of drug
acquisition costs, all other resource use, including that required for the management of

adverse events is assumed equal across the interventions.

6.2. RESULTS OF THE COMPANY’S COST COMPARISON ANALYSIS
Table 10 presents the results of the company’s cost comparison analysis. The company

estimated that ||| would be expected of between | and [ per
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patient per month when using dasatinib compared with imatinib or nilotinib. The company
concluded that there are significant advantages to the NHS in the availability of dasatinib,

where evidence suggests that efficacy is comparable to nilotinib, ||| GcCcNGNGGGGEGE

Table 10: Results of the company’s cost comparison analysis in the first-line setting.

Intervention Cost per month Incremental cost of dasatinib

Dasatinib (with PAS) ] ;

Imatinib £1,863.26 I

Nilotinib (without PAS) £2,644.64 -

7. CRITIQUE OF THE COMPANY’S SUBMISSION

7.1. CRITIQUE OF THE CLINICAL EFFECTIVENESS EVIDENCE

The company presented additional follow-up data comparing the efficacy of dasatinib with
imatinib from the DASISION study [29]. The evidence in Table 8 supports the conclusion
that dasatinib provides superior clinical benefit, as measured by surrogate outcomes, to
standard-dose imatinib for first-line treatment of chronic phase CML. However, the rates of
serious adverse events are higher for dasatinib compared to imatinib. During TA 251, the
AG model included a cost of treating grade 3 or 4 adverse events that were experienced by
greater than 1% of people in the trials. Table 11 shows the rates of serious adverse events in
the DASISION study at 12 and 60 months follow-up.

Table 11: Rates of serious adverse events in the DASISION study [2, 4].

12 months follow-upt 60 months follow-up”
Dasatinib Imatinib Dasatinib Imatinib

Neutropenia

20.9% 20.2% ] ]
(Grade 3 & 4)
Thrombocytopenia

19.0% 10.1% ] ]
(Grade 3 & 4)
Anaemia

10.1% 7.0% e N
(Grade 3 & 4)
Pleural effusion

10.1% 0.0% 28.3% 0.8%
(All grades)

t Included in the AG model for TA 251.
“ Additional follow-up data since TA 251.
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No new comparative head-to-head trials comparing dasatinib with nilotinib were identified.

The company presented results from an indirect comparison of the interventions for complete

and partial cytogenetic response by 12 months. |
I Due to the time constraints of this

work, the DSU has not been able to critique the network meta-analysis undertaken by the

company. Table 12 provides a comparison of the results of the company’s

NMA [ ;¢ the mixed treatment comparison analysis that

was completed by the AG during TA 251.

Table 12: Relative effectiveness of nilotinib compared to dasatinib [2, 4].

Odds ratio for nilotinib compared to dasatinib (95% Crl)
Indirect treatment comparison AG analysis for TA 251 Company’s submission
CCyR by 12 months 1.09 (0.61 — 1.92) R
CCyR by 24 months 1.44 (0.76 — 2.76) I
MMR by 12 months 1.28 (0.77 - 2.16) I
MMR by 24 months 1.53 (0.93 - 2.51) R

CCyR, complete cytogenetic response; MMR, major molecular response; AG, assessment group (PenTAG); Crl, credibility interval.

The DSU does not consider that any additional evidence has been presented that would
change the conclusions drawn during TA 251 regarding the relative efficacy of dasatinib and
nilotinib. The evidence presented in Table 12 for mean relative effectiveness seems to
suggest that nilotinib is more favourable than dasatinib for the surrogate outcome measures,
but the credibility interval crosses the line of no difference (odds ratio > 1) for most of the
outcomes. The DSU therefore concludes that the magnitude of the benefit remains unclear
and that there is insufficient evidence to distinguish between dasatinib and nilotinib for first-

line treatment of chronic phase CML.

7.2. CRITIQUE OF THE COST COMPARISON ANALYSIS AND RESULTS

7.2.1. Cost-minimisation analysis

The cost comparison undertaken by the company is a cost-minimisation analysis (CMA). The
company has assumed that all health outcomes (surrogate outcomes, adverse event rates,
progression-free survival and overall survival) are equivalent between dasatinib, nilotinib and

imatinib, with no uncertainty. Although not explicitly stated in the company’s submission,
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the company has also assumed that these health outcomes are not only equivalent for the
first-line treatments, but also equivalent for subsequent lines of therapy, i.e. treatment
duration and health outcomes for second-line tyrosine kinase inhibitors are identical. This
also means that the time point at which people receive third-line treatment, consisting of stem
cell transplant and hydroxyurea (SCT/HU), is identical regardless of which intervention was
first-line treatment. With these assumptions in place, it follows that, with the exception of

drug acquisition costs, all other resource use and costs are identical across the interventions.

The company has provided a PAS discount of ] on the list price of dasatinib, which is
believed to be || that of nilotinib. The company has indicated
that | for dasatinib compared with nilotinib for newly diagnosed chronic
phase CML are |l per month. However, this estimate ||| does not take
into account the PAS discount on the list price of nilotinib. Under the assumption that
nilotinib is available with a discount of [ on its list price, then the estimated ||| Gz
for dasatinib compared with nilotinib are |JJJllj per month, assuming all other health
outcomes are equal across the interventions at first-, second- and third-line treatment.

The | for dasatinib compared with imatinib are [ lll per month under these
same assumptions.

7.2.2. Sequence of treatments

A simple CMA for the assessment of cost-effectiveness of the tyrosine kinase inhibitors in
the first-line setting is unlikely to be valid due to the need to model subsequent lines of
treatment in the pathway. If dasatinib becomes available as a second-line treatment, following

the part review of TA 241, then two new sequence of treatments may become clinically

relevant:

Sequence:
5 Nilotinib —  dasatinib — SCT/HU
6 Imatinib — dasatinib — SCT/HU

It may also be relevant to consider an additional line of therapy. This would increase the

number of potential treatment sequences further:

Sequence:
7 Nilotinib @ —  dasatinib — imatinib — SCT/HU
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8 Dasatinib —  nilotinib —  imatinib — SCT/HU
9 Imatinib  —  nilotinib —  dasatinib — SCT/HU
10 Imatinib  —  dasatinib —  nilotinib —  SCT/HU
11 Nilotinib — imatinib —  dasatinib — SCT/HU
12 Dasatinib —  imatinib —  nilotinib —  SCT/HU

With these three treatment options, there are now a total of 15 potential treatment strategies.
However, during TA 251, three of these strategies were ruled out: first-line dasatinib,
nilotinib or imatinib followed by SCT/HU (the committee accepted that SCT/HU would not
be routinely used in the second-line setting in place of a tyrosine kinase inhibitor). Each of
the remaining 12 sequences should be considered as a separate comparator when assessing

the cost-effectiveness of the interventions in the first-line setting.

The CMA only holds when strategies with the same number of lines of therapy are compared
against each other. For strategies with three lines of therapy, i.e. sequences 1 — 4 (considered
during TA 251) and sequences 5 — 6, the most cost-effective option will be the strategy which
has the lowest total costs for first- and second-line treatment (assuming health outcomes are
identical for the interventions at each line of therapy with no uncertainty). These total costs
will depend on the treatment duration at each line of therapy. For example, a strategy with
dasatinib starting at second-line (and nilotinib at first-line) might turn out to be more cost-
effective than a strategy with dasatinib at first-line, due to differences in treatment duration at
first- and second-line. Without knowing the treatment duration at each line of therapy, we

can only conclude that |IEEENNERSNNSNSS < \cnces 2 (imatinib —

nilotinib — SCT/HU) and 3 (nilotinib — imatinib —
scT/HU) | of the other sequences that include dasatinib as a
replacement for nilotinib or imatinib. During TA 251, the committee recommended the use of
nilotinib and imatinib on the basis that sequences 2 and 3 were considered a cost-effective
use of NHS resources. Therefore, it follows that, under the assumption of equivalence in
health outcomes, dasatinib may also be considered a cost-effective use of resources but it is

not known whether this should be at first- or second-line.

The CMA breaks down when strategies with a different number of lines of therapy are
compared against each other. This is because the mean age starting SCT/HU increases when

an additional line of therapy is introduced, and the probability of having a life-extending SCT
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decreases with age. Survival following SCT is also affected by age and remission status at the
time of transplantation. People who receive SCT after tyrosine kinase inhibitor treatment are
expected to have a higher SCT risk score by virtue of being both older and more years post-
diagnosis. The additional line of therapy means that total costs will increase substantially,
but these costs may be offset in part by fewer people predicted to have an expensive SCT.
Similarly, health outcomes might be expected to increase with an additional line of therapy

but survival following SCT will not be the same with more years post-diagnosis.

7.2.3. Uncertainty in the evidence

An important assumption underpinning the company’s cost comparison analysis is that there
IS no uncertainty in the relative effectiveness of the interventions when introduced at first-,
second- or third-line. This is a particularly strong assumption given the evidence presented in
the company’s submission and during TA 251. Firstly, it is clear from Table 12 that there is a
difference in the relative efficacy of dasatinib and nilotinib. This difference may not be
statistically significant but it still exists, and there is a non-zero probability that dasatinib is
less (or more) effective than nilotinib. Secondly, the relationship between overall survival and
surrogate outcomes of complete cytogenetic and major molecular response is uncertain.
Thirdly, the mean treatment duration of first-line tyrosine kinase inhibitors in the AG model
was estimated to be 7.1 years for imatinib, 7.8 years for dasatinib and 9.0 years for nilotinib,
i.e. not the same across the interventions. Fourthly, Table 11 shows that the adverse event
profile of the interventions is not identical, with a higher rate of serious adverse events
associated with dasatinib compared to imatinib. These uncertainties mean that the time spent
on first-line treatment will differ between the interventions and, therefore, the corresponding
health outcomes and costs will also differ.

The relative cost-effectiveness of first-line tyrosine kinase inhibitor treatments is influenced
by health outcomes and costs associated with subsequent lines of treatment. The evidence
base to inform second- and third-line treatment is also subject to substantial uncertainty.
During TA 251, the AG extrapolated data from a study of imatinib-resistant people who
received second-line nilotinib treatment to estimate the duration of treatment on second-line
nilotinib (2.4 years) but such a study does not exist for second-line dasatinib. In addition, due
to a lack of any other information, the AG made the assumption that overall survival after

second- and third-line treatment was independent of previous treatment.
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The DSU has not been able to quantify the cost-effectiveness of the interventions in the first-
line setting. A full cost-effectiveness analysis with probabilistic sensitivity analysis and a
comparison of all the potential treatment strategies would be required. The DSU did not have
access to the AG model in order to make the required modifications. An approximate
estimate could have been derived from a breakdown of total costs by the different lines of
treatment; however, this information was not reported in TA 251 for the scenario considered
most plausible by the committee.

7.2.4. Conclusions

The DSU concludes that, under the assumption of equivalence of outcomes for dasatinib,
nilotinib and imatinib, and with dasatinib offered with a PAS discount to its list price, a
sequence of three lines of therapy with dasatinib included could be considered a cost-
effective use of NHS resources. However, when dasatinib becomes a relevant treatment
option, there is the possibility of sequences with four lines of therapy. Without a full
incremental analysis of all the potential treatment strategies, it is unclear which strategy
would be expected to represent the best use of NHS resources.

There is also considerable uncertainty surrounding the assumption of equivalence of
outcomes for dasatinib, nilotinib and imatinib for first-line treatment of chronic phase CML.
A full probabilistic cost-effectiveness analysis would be required to quantify this uncertainty
and to assess the relative cost-effectiveness of the interventions when dasatinib is offered
with a PAS discount to its list price. Without access to a model it is impossible to assess how

the [ ' month on the acquisition cost of dasatinib

translates into total costs for dasatinib treatment compared to nilotinib in the first-line setting.
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8. DISCUSSION

In their submission for the reconsideration of dasatinib for the treatment of CML with
resistance or intolerance to prior imatinib treatment (part review of NICE Guidance TA 241)
and dasatinib for the first-line treatment of CML (part review of NICE Guidance TA 251),
the company proposed a PAS discount on the list price of dasatinib.

The company’s submission also presented results of a review to identify additional evidence
since the previous appraisals on the clinical efficacy and safety of dasatinib. No new
comparative head-to-head trials comparing dasatinib with nilotinib in either the first- or
second-line setting were identified. The additional evidence included studies with longer
follow-up but a lack of equivalent follow-up periods or endpoints reported across studies
limited the comparison between dasatinib and nilotinib. The DSU does not consider that any
new data has been identified that would change the conclusions drawn in TA 241 and TA 251
that there is insufficient evidence to distinguish between dasatinib and nilotinib treatment in

the first- and second-line settings.

The company’s submission presented a cost-minimisation analysis comparing dasatinib,
nilotinib and imatinib, based on an assumption of equivalent efficacy and safety across the
interventions. With the PAS discount, and the assumption of equivalence of health outcomes,
the DSU believes that the NHS would be indifferent between dasatinib and nilotinib for the
treatment of imatinib-resistant or imatinib intolerance chronic phase CML, and that high-dose
imatinab is dominated by dasatinib and nilotinib. The DSU also believes that, under the
assumption of equivalence of outcomes, a sequence of three lines of treatment with dasatinib
included at first-line could be considered a cost-effective use of NHS resources. However,
when dasatinib becomes a relevant treatment option, there is the possibility of sequences with
four lines of therapy and a fully incremental analysis of all potential treatment strategies
would be required to establish the relative cost-effectiveness of the interventions in newly
diagnosed CML.

No new information has been presented in the company’s submission to support NICE end of

life considerations or to make recommendations for use of dasatinib through the CDF.
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Dear members of the Decision Support Unit,

Thank you for providing Bristol-Myers Squibb Pharmaceuticals Ltd (BMS) the opportunity to respond to the
DSU report for dasatinib for the treatment of chronic myeloid leukaemia (CML).

As noted within the report, previous NICE appraisals have reviewed the clinical effectiveness evidence for
dasatinib versus nilotinib and imatinib. During the undertaking of TA251, the Appraisal Committee
concluded that the available evidence suggests that dasatinib and nilotinib provided superior clinical
benefit, as measured by surrogate outcome measures, to standard-dose imatinib in the first-line treatment
of people with chronic phase CML.! The Appraisal Committee also concluded from indirect comparisons
that dasatinib and nilotinib could be considered equally as effective in treating newly diagnosed CML.? In
the comparison of dasatinib and nilotinib in the second line setting, the TA241 Appraisal Committee agreed
with clinical specialists that there was limited evidence to distinguish between the two products for the
treatment of patients resistant to prior imatinib therapy.® However in both of these appraisals, nilotinib was
made available to the NHS at a discounted price, and this enabled the Committee to approve nilotinib for
use in both settings. Thus, under the assumption of comparable efficacy and a discounted dasatinib price, it
should follow that dasatinib would be cost-effective versus nilotinib in the same analyses and scenarios
undertaken to evaluate the cost-effectiveness of nilotinib during TA241 and TA251.

Under the assumption of comparable efficacy, a cost-minimisation analysis versus nilotinib can be
considered appropriate. The clinical conclusions drawn by the Appraisal Committee during TA241 and
TA251 remain unchanged based on identified evidence, with additional indirect comparisons and real-world
data provided to support this conclusion within the submissions. Additionally, it should be noted that
available data in the first-line CML setting is supportive of comparable efficacy in the second-line CML
setting, and vice versa. The available evidence from indirect comparisons and real-world data support
comparable outcomes between treatments. The very small differences the comparative effectiveness of
dasatinib and nilotinib underscore the similarities in long-term predicted outcomes, and when applied as
part of a cost-utility analysis can result in very small QALY differences, that can impact ICERs
disproportionately, exaggerating the cost-effectiveness of dasatinib. Further, based on the assumption of
comparable efficacy and due to the similarities in mechanism of action, monitoring requirements and
resource use are also likely to be comparable. Although there is some uncertainty around the assumption
of comparable efficacy, this would be the case with any well-designed non-inferiority study, as even these
studies are unlikely to identify zero probability that two therapy have different effectiveness.

We are in agreement with the DSU conclusions that the NHS would be indifferent between dasatinib and
nilotinib for the treatment of imatinib-resistant or imatinib intolerance chronic phase CML, but would note
that this would actually have potential to prove cost-saving to the NHS. Further, we agree with the
conclusion that dasatinib included at first-line could be considered a cost-effective use of NHS resources,
under the assumption of comparable outcomes, and applying a sequence of three lines of treatment with
dasatinib. However, we disagree with the assertion that this would be impacted by addition of a fourth line
of therapy, as under the assumption of comparable outcomes, the cost-effectiveness of dasatinib and
nilotinib would be impacted by the same factors in a similar manner.

BMS acknowledges that this appraisal has been conducted on a shortened timescale, with a significant
amount of information and without the opportunity for clarifications. With this in mind, clarifications and
amendments have been provided in tables below.

In conclusion, we would like to reiterate that there are significant advantages to the NHS in the
availability of dasatinib, where evidence suggests efficacy comparable to nilotinib, with a lower
acquisition cost in the first- and second-line CML setting.

Please do not hesitate to contact me if any further information is required.
Kind regards,

James Harrison



Issuel Cost-minimisation

Description of problem

Description of proposed
amendment

Justification for amendment

DSU response

Throughout the DSU report, there are
statements referring to cost-
minimisation as inappropriate within this
context, and that it relies on the
assumption that the uncertainty is zero.

Reference is made throughout
the DSU document and we
would suggest that these are
updated accordingly.

Under the assumption of comparable
efficacy, a cost-minimisation analysis
versus nilotinib can be considered
appropriate. The clinical conclusions
drawn by the Appraisal Committee during
TA241 and TA251 remain unchanged
based on identified evidence, with
additional indirect comparisons and real-
world data provided to support this
conclusion within the submissions.
Additionally, it should be noted that
available data in the first-line CML setting
is supportive of comparable efficacy in
the second-line CML setting, and vice
versa. Further, based on the assumption
of comparable efficacy and due to the
similarities in mechanism of action,
monitoring requirements and resource
use are also likely to be comparable.
Although there is some uncertainty
around the assumption of comparable
efficacy, this would be the case with any
well-designed non-inferiority study, as
even these studies are unlikely to identify
zero probability that two therapy have
different effectiveness.

The available evidence from indirect
comparisons and real-world data support
comparable outcomes between
treatments. The very small differences

This is not a factual inaccuracy.

The DSU report does not say that
a cost-minimisation analysis is
inappropriate. The DSU report
simply highlights an important
assumption underpinning the cost-
minimisation analysis, which is
that there is no uncertainty, i.e.
the company have assumed that
the incremental effects for
dasatinib compared with nilotinib
or imatinib are known to be exactly
zero. The cost comparison
analysis within the company’s
submission does not include
uncertainty.




the comparative effectiveness of
dasatinib and nilotinib underscore the
similarities in long-term predicted
outcomes, and when applied as part of a
cost-utility analysis can result in very
small QALY differences, that can impact
ICERSs disproportionately, exaggerating
the cost-effectiveness of dasatinib.
Further it should be noted that there is
still a considerable amount of non-
efficacy data required for cost-utility
analysis, and this data will also be subject
to assumptions and uncertainty, as is
indeed the representation of the disease
in the model structure

Section 4.2.2
Page 22-23

The DSU has conducted exploratory
analyses for dasatinib versus
hydroxycarbamide using the previous
AG model. This analysis is based on
outdated clinical practice and applies a
historical comparator. This needs to be
clearly labelled in order to provide
context and clarity.

DSU performed an exploratory
analysis to estimate the
incremental cost-effectiveness
ratio of dasatinib compared with
a historical comparator
(hydroxycarbamide), with and
without the PAS discount,
applying assumptions based on
the previous AG preferred
scenario, which may not reflect
current clinical practice.

Although supportive to the use of
dasatinib, and in agreement with the
assertion that availability of dasatinib is
beneficial to the NHS, it should be noted
that assumptions applied within this
analysis may be outdated, as clinical
practice has evolved during the interim
period between these appraisals.

This is not a factual inaccuracy.

The DSU report states in the
sentence which follows the one
highlighted that the DSU
exploratory analysis is based on
the outcomes of the AG scenario
considered the most plausible
scenario by the committee.

Issue 2 Licensed indication

Description of problem

Description of proposed
amendment

Justification for amendment

Throughout the DSU report, it is stated
that dasatinib is available for the first-

Amendments should reflect the
licensed indication, which is

This should be amended to reflect

This is not a factual inaccuracy.




line treatment of CML, but this should
reflect the licensed indication, which is
the treatment of newly diagnosed Ph+

chronic phase CML.

the treatment of newly
diagnosed Ph+ chronic phase
CML.

accurately the licensed indication.

It is clear from the DSU report that
first-line treatment of CML refers to
the licensed indication, which is the
treatment of newly diagnosed Ph+
chronic phase CML.

The NICE Guidance for TA 251 also
refers to this indication as first-line
treatment for chronic myeloid
leukaemia.

Issue 3

Identification of studies for naive indirect comparison

Description of problem

Description of proposed amendment

Justification for amendment

Section 3.1
Page 16

Studies evaluating the efficacy of
nilotinib does not refer to the
limited relevance to the population
of interest.

These additional studies included the trials of
ENESTemr “®, RE-NICE **?, LASOR *®, and
ENESTnd Extension **. All of these trials were
in the chronic phase of CML and compared
nilotinib with high-dose imatinib. However,
enrolled patients had limited relevance to
population of interest, and the level of

cytogenetic response and molecular response
outcomes reported in these trials was very
limited.

Four studies were identified
evaluating the use of nilotinib as a
second-line therapy. Three of these
studies (ENESTcmr, RE-NICE and
LASOR) enrolled patients who had
demonstrated a CCyR while
receiving imatinib but had not
achieved MMR or CMR, which is
not within the licensed indication for
nilotinib.™™" For a third study
(ENESTnNd), patients had previously
received either imatinib or nilotinib
300 mg twice daily before receiving
nilotinib 400 mg twice daily, and
only six months of follow-up were
available. Study NCT00109707
includes patients resistant or
intolerant to imatinib therapy,
utilises the SPC-recommended
dose, and provides 24-month

This is not a factual inaccuracy.




follow-up data,™ and so this study
was used as the primary source of
comparative evidence.

Section 4.1
Page 20

The selection of study for naive
indirect comparison was
undertaken based on applicability
to the patient population of
interest, application of the
licensed dose, and availability of
24-month follow-up data. This is
not reflected in the critique of
evidence.

For example, the single arm study of dasatinib
70 mg twice daily as reported in Hochhaus et al
(2007) had response data presented at 24
months but this study was not included in the
company’s naive comparison_due to use of a
dosing regimen not applied within SPC and not
possible in clinical practice, while it was
included in the original appraisal of TA 241 19

It is acknowledged that only
selected studies were presented
within the naive indirect comparison
table. However, this was based on
applicability to the patient
population of interest, application of
the licensed dose, and availability of
24-month follow-up data. This
facilitated comparison of studies
and patients that were as similar as
possible.

This is not a factual inaccuracy.

Issue 4 Clinical data inaccuracies

Description of problem

Description of proposed amendment

Justification for amendment

Section 3.1
Page 18
Table 3

The table title should reflect that
this is CP CML studies only.

Outcomes at 24 months follow-up in the
company’s naive comparison of dasatinib,
nilotinib and high-dose imatinib for the treatment
of CP CML.

The current table title does not
reflect accurately the data provided

This is not a factual
inaccuracy. However, for
additional clarity the DSU has
amended the caption of Table
3.




Section 3.1
Page 18
Table 3

As per the footnote provided
within Appendix 3 describing the
comparison, dasatinib PFS/OS
data from CA180-034 are based
on six-year outcomes, not 24
months, in order to reflect the
longer follow-up available for
dasatinib. However, no footnote
has been provided for context,
and this comparison has been
used to inform the conclusion that
nilotinib survival is improved
versus dasatinib, which is
inaccurate.

We propose that the data is amended to reflect
the 24 month data available from Shah et al
2010 (full reference in justification), listed below.

Further, where comparison is made between
nilotinib and dasatinib survival outcomes, this
should reflect outcomes measured at the same
time point.

OS PFS
100 mg QD 91% 80%
140 mg QD 94% 75%
50 mg BID 90% 76%
70 mf BID 88% 76%

Currently the table compares six-
year survival for dasatinib with two-
year survival for comparators, which
is not an informative comparison.
While a footnote could be added to
the table (as per the Appendix 3
table), this would inform the
comparison that the DSU is
intending to make, and so inclusion
of the two-year data can be
considered more appropriate.

The full reference for the data in the
amendment is: Shah NP, Kim DW,
Kantarjian H, Rousselot P, Llacer
PE, Enrico A, et al. Potent, transient
inhibition of BCR-ABL with dasatinib
100 mg daily achieves rapid and
durable cytogenetic responses and
high transformation-free survival
rates in chronic phase chronic
myeloid leukemia patients with
resistance, suboptimal response or
intolerance to imatinib.
Haematologica. 2010;95(2):232-40.

The DSU has amended the
OS and PFS outcomes
reported in Table 3 for 24
month follow-up for CA180-
034.

Section 3.1
Page 18
Table 3

As per the footnote provided
within Appendix 3 describing the
comparison, imatinib PFS/OS
data from Kantarjian 2008 is
based on 12-month follow-up

A footnote should be added to the table to reflect
the shorter follow-up for this study.

Although 36-month follow-up data is
available from this study, it would
bias against imatinib in this
comparison of outcomes and so
was not used within Appendix 3. A
footnote would provide accuracy but
would not bias the comparison.

A footnote has been added to
Table 3 of the DSU report to
indicate that the results
reported for Kantarjian et al
(2009) are for 1 year follow-up.




data.

Section 3.1
Page 18
Table 3

Data sources for some studies
are incorrect.

The correct references should be used. For the
table in its current form, this would be:

10. Shah NP, Kim DW, Kantarjian H,
Rousselot P, Llacer PE, Enrico A, et al. Potent,
transient inhibition of BCR-ABL with dasatinib
100 mg daily achieves rapid and durable
cytogenetic responses and high transformation-
free survival rates in chronic phase chronic
myeloid leukemia patients with resistance,
suboptimal response or intolerance to imatinib.
Haematologica. 2010;95(2):232-40.

11. Shah NP, Guilhot F, Cortes JE, Schiffer
CA, le Coutre P, Brummendorf TH, et al. Long-
term outcome with dasatinib after imatinib failure
in chronic-phase chronic myeloid leukemia:
follow-up of a phase 3 study. Blood.
2014;123(15):2317-24

8. Kantarjian, H., et al., Efficacy of imatinib
dose escalation in patients with chronic myeloid
leukemia in chronic phase. Cancer, 2009.
115(3): p. 551-60.

Where the table is amended (as per the
comment above), the cited references should be
correct.

The cited references do not contain
the required information and so are
inaccurate.

The DSU has amended the
references in Table 3.




Issue 5 Calculation of monthly costs

Description of problem

Description of proposed amendment

Justification for amendment

Section 3.2
Page 19
Table 4

The methods for calculation of
monthly costs is not presented.

Monthly costs for therapies are based on a
month length of 30.4375 days. Currently there
is a discrepancy between pack costs

Currently there is a discrepancy
between pack costs for a 30-day
supply and monthly costs. The
different pack sizes necessitated
calculation of a monthly cost for
each, and an average month length
was applied.

This is not a factual inaccuracy.

The monthly costs reported in
Table 4 of the DSU report are
identical to those presented in
the company’s submission.

Issue 6 Clinical efficacy conclusions

Description of problem

Description of proposed amendment

Justification for amendment

Section 4.1
Page 21

The conclusions on the relative
efficacy of nilotinib and dasatinib
for PFS and OS are based on
different follow-up periods, and as
such are innacurate.

The sentence should be amended to reflect
DSU conclusions on the relative impact of the
therapies on survival outcomes. Our
conclusions are: For example, the results in
Table 3 suggest that response rates for the
surrogate outcomes of cytogenetic and
molecular response, as well as PFS and OS,
are slightly better for dasatinib compared to
nilotinib.

These conclusions are derived from
a table comparing six-year survival
for dasatinib with two-year survival
for comparators, which is not an
informative comparison. When 24-
month follow-up was compared
between the two therapies,
dasatinib can be considered to have
a marginally larger effect.

The DSU has amended the
sentence as follows:

For example, the results in
Table 3 suggest that response
rates for the surrogate
outcomes of cytogenetic and
molecular response, as well as
PFES and OS, are slightly better
for dasatinib compared to
nilotinib.




Issue 7 Clinical effectiveness data from TA251

Description of problem

Description of proposed amendment

Justification for amendment

Section 5
Page 30
Table 7

The RR for CMR at 18 months is

incorrectly reported from TA251

The RR is 1.90, based on p51 of the TA251 AG
report.

This represents an inaccuracy that
should be amendment.

The RR reported in Table 7 of
the DSU report for CMR at 18
months was taken from Table
14, page 85 of the AG report.
The value of 1.79 (95% ClI,
1.00 — 3.24) agrees with the
AG report.

Page 51 of the AG report does
not contain any information on
CMR. The DSU cannot locate
this potential factual
inaccuracy.




Issue 8 Clinical efficacy data from updated submission

Description of problem

Description of proposed amendment

Justification for amendment

Section 6.1
Page 31

The DSU report specified that no
cytogenetic or molecular
response outcomes were
available in the NORD CML006
and SPIRIT-2 studies. However,
this is not the case.

This statement should be removed.

NORD CML006°° and SPIRIT-2*
both report outcomes relevant to
evaluating the efficacy of dasatinib,
including CCyR, MMR, OS and
PFES.

The DSU has removed this
statement. However, the
company should consider
correcting their submission:
Tables 2, 3 and 4 of Appendix
1 where it states that
cytogenetic and molecular
response outcomes were not
reported for these studies.

The company did not present
the outcomes in their
submission.

Real world data provided has not
been reflected within the DSU
report.

Additional information describing this data
should be noted as supportive.

Although not explicitly called out in
the submission, real world
retrospective data was provided as
part of the submission that can be
considered supportive of the
conclusion that dasatinib and
nilotinib have comparable efficacy.
The data is derived from a
retrospective analysis of 483
consecutive patients with newly
diagnosed chronic phase CML
treated with dasatinib, imatinib or
nilotinib at the MD Anderson
Cancer Center.” Rates of response
(both cytogenetic and molecular)
were similar between dasatinib and
nilotinib at all time points,*
supporting the conclusion that there

This is not a factual inaccuracy.




are no clinically relevant differences
in outcomes between the two
therapies.

Issue 9 Clarification of source of NMA data

Description of problem

Description of proposed amendment

Justification for amendment

Section 7.1
P35

The DSU notes that results from
the NMA do not match those
reported in Appendix 3. A
clarification for this is provided.

It is proposed that the clarification provided
within this document is added to the DSU
report.

Subsequent to the conducting the
SLR, additional data from the
ENESTChina study, conducted
entirely in the Chinese population,
was made available. In order to
provide results incorporating all
available evidence, an update to the
NMA was conducted examining
comparative effectiveness in terms
of CCyR and PCyR by 12 months,
including the ENESTChina study.
As such, Appendix 3 data can be
considered the more appropriate
data, with additional context
provided by addition of the
ENESTChina study.

This is not a factual inaccuracy.

Table 12 of the DSU report
uses data from Appendix 3,
which the company states is
the most appropriate source.

Issue 10 Treatment sequencing

Description of problem

Description of proposed amendment

Justification for amendment

Section 7.2.2
P36
The DSU discusses in detail the

It is proposed that the DSU report comment on
the likelihood that the cost-effectiveness of
dasatinib and nilotinib would be impacted by
the same factors in a similar manner, under

We agree with the conclusion that

dasatinib included at first-line could
be considered a cost-effective use

of NHS resources, under the

This is not a factual inaccuracy.




potential for different treatment
sequences. The clinical
plausibility of each can be
queried, but under assumption of
comparable clinical outcomes, the
cost-effectiveness of dasatinib
and nilotinib would be impacted
by the same factors in a similar
manner.

assumption of comparable clinical outcomes.

assumption of comparable
outcomes, and applying a sequence
of three lines of treatment with
dasatinib. However, we disagree
with the assertion that this would be
impacted by addition of a fourth line
of therapy, as under the assumption
of comparable outcomes, the cost-
effectiveness of dasatinib and
nilotinib would be impacted by the
same factors in a similar manner.

Issue 11 The use of surrogate outcomes in CML

Description of problem

Description of proposed amendment

Justification for amendment

Section 7.2.3
P38

The DSU reports that the
relationship between overall
survival and surrogate outcomes
of complete cytogenetic and
major molecular response is
uncertain. This may have been
the case during the previous
appraisal, but is less likely to
reflect the nature of the evidence
currently.

It is proposed that the DSU update the report to
reflect the wealth of evidence supporting a
correlation between surrogate outcomes and
survival in CML.

Cytogenetic and molecular
response are used in clinical
practice to define treatment
response or failure within European
LeukemiaNet guidelines. The use of
early responses in CML as a
marker for longer term outcomes is
well established.” Long-term
follow-up of patients receiving TKls
in clinical studies have
demonstrated that early
achievement of CCyR is associated
with significant long term survival,**
" while outcomes are poorer in
patients not in CCyR after 12
months of TKI therapy.z"'28 In one
study, TKI-treated patients classed
as failures according to ELN-

This is not a factual inaccuracy.




defined response criteria had a
significantly lower OS and PFS, and
there was a benefit for those
achieving CCyR, but not MMR, at
12 and 18 months.** Similarly, a
recent systematic review of TKI use
in CML patients confirmed the use
of CCyR at 12 months as a gold
standard for a good response.®

Further, it should be noted that the
case for comparable outcomes
between nilotinib and dasatinib is
not reliant on surrogate outcomes,
as survival outcomes are also
considered.

Issue 12 Conclus

ions from TA241 and TA251

Description of problem

Description of proposed amendment

Justification for amendment

Section 8
P40

The DSU does not consider that
any new data has been identified
that would change the
conclusions drawn in TA 241 and
TA 251 that there is insufficient
evidence to distinguish between
dasatinib and nilotinib treatment in
the first- and second-line settings.
However, as part of TA 251, the
Appraisal Committee concluded

from indirect comparisons that

The DSU does not consider that any new data
has been identified that would change the
conclusions drawn in TA 241 and TA 251 that
there is insufficient evidence to distinguish
between dasatinib and nilotinib treatment in the
second-line settings, and that dasatinib and
nilotinib could be considered equally as
effective in treating newly diagnosed CML.

As part of TA 251, the Appraisal
Committee concluded from indirect
comparisons that dasatinib and
nilotinib could be considered
equally as effective in treating newly
diagnosed CML.? This should be
reflected in the DSU report.

This is not a factual inaccuracy.




dasatinib and nilotinib could be
considered equally as effective in
treating newly diagnosed CML.?
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