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1 Introduction

The 2009 Pharmaceutical Price Regulation Scheme (PPRS)

(www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceutic

alpricerequlationscheme/2009PPRS) is a non-contractual scheme between

the Department of Health and the Association of the British Pharmaceutical
Industry. The purpose of the 2009 PPRS is to ensure that safe and cost-
effective medicines are available on reasonable terms to the NHS in England
and Wales. One of the features of the 2009 PPRS is to improve patients’
access to medicines at prices that better reflect their value through patient

access schemes.

Patient access schemes are arrangements which may be used on an
exceptional basis for the acquisition of medicines for the NHS in England and
Wales. Patient access schemes propose either a discount or rebate that may
be linked to the number, type or response of patients, or a change in the list
price of a medicine linked to the collection of new evidence (outcomes). These
schemes help to improve the cost effectiveness of a medicine and therefore
allow the National Institute for Health and Clinical Excellence (NICE) to
recommend treatments which it would otherwise not have found to be cost
effective. More information on the framework for patient access schemes is
provided in the 2009 PPRS

(www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceutic

alpricerequlationscheme/2009PPRS.

Patient access schemes are proposed by a pharmaceutical company and
agreed with the Department of Health, with input from the Patient Access
Schemes Liaison Unit (PASLU) within the Centre for Health Technology
Evaluation at NICE.
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2 Instructions for manufacturers and sponsors

This document is the patient access scheme submission template for
technology appraisals. If manufacturers and sponsors want the National
Institute for Health and Clinical Excellence (NICE) to consider a patient
access scheme as part of a technology appraisal, they should use this
template. NICE can only consider a patient access scheme after formal

referral from the Department of Health.

The template contains the information NICE requires to assess the impact of a
patient access scheme on the clinical and cost effectiveness of a technology,
in the context of a technology appraisal, and explains the way in which
background information (evidence) should be presented. If you are unable to
follow this format, you must state your reasons clearly. You should insert ‘N/A’
against sections that you do not consider relevant, and give a reason for this

response.
Please refer to the following documents when completing the template:

¢ ‘Guide to the methods of technology appraisal’

(www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalp

rocessquides/quidetothemethodsoftechnologyappraisal.isp)

e ‘Specification for manufacturer/sponsor submission of evidence’
(http://www.nice.org.uk/aboutnice/howwework/devnicetech/singletechnolog
yappraisalsubmissiontemplates.jsp) and

e Pharmaceutical Price Regulation Scheme 2009

(www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceu

ticalpriceregulationscheme/2009PPRS).

For further details on the technology appraisal process, please see NICE’s
‘Guide to the single technology appraisal (STA) process’ and ‘Guide to the
multiple technology appraisal (MTA) process’

(http://www.nice.org.uk/aboutnice/howwework/devnicetech/technologyapprais

alprocessqguides/technology appraisal process quides.jsp). The
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‘Specification for manufacturer/sponsor submission of evidence’ provides

details on disclosure of information and equality issues.

Make the submission as brief and informative as possible. Only mark
information as confidential when absolutely necessary. Sufficient information
must be publicly available for stakeholders to comment on the full content of
the technology appraisal, including details of the proposed patient access
scheme. Send submissions electronically to NICE in Word or a compatible
format, not as a PDF file.

Appendices may be used to include additional information that is considered
relevant to the submission. Do not include information in the appendices that
has been requested in the template. Appendices should be clearly referenced

in the main submission.

When making a patient access scheme submission, include:

e an updated version of the checklist of confidential information, if necessary

e an economic model with the patient access scheme incorporated, in
accordance with the ‘Guide to the methods of technology appraisal’
(www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalp

rocessquides/quidetothemethodsoftechnologyappraisal.jsp).

If you are submitting the patient access scheme at the end of the appraisal
process, you should update the economic model to reflect the assumptions
that the Appraisal Committee considered to be most plausible. No other

changes should be made to the model.
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3 Details of the patient access scheme

3.1 Please give the name of the technology and the disease area to

which the patient access scheme applies.
Lenalidomide — (Revlimid®)

3.2 Please outline the rationale for developing the patient access

scheme.

The Patient Access Scheme for lenalidomide has been devised in order that
lenalidomide for the treatment of patients with MDS del5(q) is considered a

cost-effective use of NHS resources

3.3 Please describe the type of patient access scheme, as defined by
the PPRS.

Financially based.

3.4 Please provide specific details of the patient population to which
the patient access scheme applies. Does the scheme apply to the
whole licensed population or only to a specific subgroup (for

example, type of tumour, location of tumour)? If so:

e How is the subgroup defined?

e If certain criteria have been used to select patients, why have
these have been chosen?

e How are the criteria measured and why have the measures been

chosen?

The scheme applies to the entire license (anticipated) population i.e. patients
with transfusion-dependent anaemia due to low- or intermediate-1 risk MDS
associated with an isolated deletion 5q cytogenetic abnormality when other

therapeutic options are insufficient or inadequate.
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3.5 Please provide details of when the scheme will apply to the
population specified in 3.4. Is the scheme dependent on certain
criteria, for example, degree of response, response by a certain

time point, number of injections? If so:

¢ Why have the criteria been chosen?
e How are the criteria measured and why have the measures been

chosen.

The proposed scheme will provide free drug to transfusion dependent low or
intermediate-1 risk MDS patients with isolated del 5q absnormality after a
fixed time point on therapy with lenalidomide (26 cycles). There are no further

criteria limiting the PAS.

The proposed scheme is an extension of the existing scheme with TA171 and
so from an administration point of view would be familiar to the NHS. In
addition, extending the 26 cycle capping scheme to the expected indication in

MDS del 5q, renders it to be cost-effective.

3.6 What proportion of the patient population (specified in 3.4) is

expected to meet the scheme criteria (specified in 3.5)?

In the health economic evidence submitted to NICE, the model based on the
pivotal trial MDS-004 estimated that approximately 31.9% of patients would
reach 26 cycles and be eligible for free lenalidomide thereafter.

3.7 Please explain in detail the financial aspects of the scheme. How

will any rebates be calculated and paid?

The proposed scheme is a capping scheme where beyond a certain number
of cycles (26), the drug is provided free-of-charge. Celgene administers the
patient access scheme alongside the mandatory risk management

programme i.e Pregnancy Prevention Programme (PPP) and when a
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Prescription Authorisation Form (PAF) is received for the 26th cycle, an alert
is automatically generated by Celgene and sent to the prescribing / dispensing
centre, to inform that the patient is eligible for lenalidomide free-of-charge
from the next cycle onwards. Celgene offers three options with the scheme
and NHS organisations can either choose to receive a credit note, free stock
or rebate via BACS. Celgene will issues zero cost invoices, a credit note or

monetary rebate for those eligible patients.

3.8 Please provide details of how the scheme will be administered.
Please specify whether any additional information will need to be

collected, explaining when this will be done and by whom.

Lenalidomide is structurally related to thalidomide, a known human
teratogenic substance that causes severe life-threatening birth defects. If
lenalidomide is taken during pregnancy, a teratogenic effect of lenalidomide
cannot be ruled out in humans and for these reasons a risk minimisation plan
was mandated and approved by the EMEA and MHRA during the licensing

process to ensure that there is no foetal exposure to lenalidomide.

The patient access scheme (PAS), namely the Revlimid® TCS™ operates
alongside the existing Pregnancy Prevention Programme (PPP). Completion
of a Prescription Authorisation Form (PAF) by a registered pharmacy is a
prerequisite of the PPP. The PAF must be sent to Celgene for each
lenalidomide treatment cycle. Celgene manages the treatment records and
pharmacies have no additional paperwork. Pharmacies are notified when
eligible patients have completed 26 cycles of lenalidomide treatment and,
thereafter, automatically receive all future cycles of lenalidomide, for that

patient, free-of-charge.

Dispensing Pharmacy Registration: (Mandatory Requirement): It is a
requirement of the PPP that pharmacies wishing to purchase and dispense
lenalidomide are registered with Celgene. Registration involves receiving a
Healthcare Professional’s Information Pack (HPIP) and faxing (or posting) to
Celgene a signed Pharmacy Registration Form to indicate agreement and
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compliance with the content. Once a pharmacy has been registered, Celgene

will issue a unique Pharmacy Identification Number.

Enrolling on the PAS: Hospitals / Pharmacists wishing to enrol need to
complete and return the Revlimid® TCS™ Agreement which sets out the
terms under which patients will be eligible for free treatment. Celgene will
confirm in writing an acceptance onto the Revlimid® TCS™, and the method

of supply of free-of charge lenalidomide.

Enrolling patients: Sending in the first PAF for an unregistered, eligible patient
to Celgene will automatically trigger patient enrolment. Celgene will confirm in
writing that a new patient has been enrolled into the Revlimid® TCS™ and
provide a unique Patient Identification Number. This will enable Celgene to
track the number of PAFs received for each patient, and to supply free-of-

charge Revlimid® for patients continuing treatment beyond cycle 26.

Cycle management: For Cycles 1 to 26, Celgene will use the PAFs to confirm
which cycle of treatment a patient is on. When a pharmacist receives a PAF
and prescription for lenalidomide from a physician, it needs to be checked for
completion and a copy returned to Celgene. The original copy can be retained

within the pharmacy.

Celgene will track the number of PAFs received for each patient; receipt of the
26th PAF for an eligible patient will trigger notification from Celgene that the

patient will now receive lenalidomide free-of-charge.

Continuing treatment beyond cycle 26: Pharmacies must continue to send all
completed PAFs to Celgene in order to receive free-of-charge lenalidomide for
eligible patients. Celgene will provide quarterly and annual reports, using
anonymised data of patients registered on the Revlimid® TCS™ and those
who have become eligible to receive lenalidomide free-of-charge patients’
cycle status doses used. The annual report will also summarise patients’ PAF

histories over the previous calendar year.
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3.9 Please provide a flow diagram that clearly shows how the scheme will operate. Any funding flows must be clearly

demonstrated.
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The coloured block above is the only PAS specific
part of this process. This step is when the hospital is
notified that this patient is now eligible for free stock.
While the hospital does not have to do anything at
this point the invoicing will change for this patient in
the future. Depending on how the hospital would like
to process its free stock (ie zero invoice, credit note,
etc) it will need to have appropriate systems and
resource to record this.

All other steps form part of the mandatory PPP
programme.

Step 4.4 can be replaced by the hospital completing
and returning a claim form to receive a monetary
rebate.
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3.10 Please provide details of the duration of the scheme.

The scheme provides free drug beyond 26 cycles of use. There are no other

limiting criteria for this PAS.

3.11 Are there any equity or equalities issues relating to the scheme,
taking into account current legislation and, if applicable, any
concerns identified during the course of the appraisal? If so, how

have these been addressed?

MDS predominantly affects elderly patients, many of whom have concomitant
conditions. This patient population may also have mobility issues; that is,
patients who are frail and live at long distances from a hospital may find
difficulty in commuting to receive blood transfusions. Lenalidomide is an oral

therapy which can be taken at home.

3.12 If available, please list any scheme agreement forms, patient
registration forms, pharmacy claim forms/rebate forms, guides for
pharmacists and physicians and patient information documents.

Please include copies in the appendices.

Please see attached.

3.13 In the exceptional case that you are submitting an outcome-based

scheme, as defined by the PPRS, please also refer to appendix B.
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4.1

N/A

4.2

Cost effectiveness

If the population to whom the scheme applies (as described in sections
3.4 and 3.5) has not been presented in the main manufacturer/sponsor
submission of evidence for the technology appraisal (for example, the
population is different as there has been a change in clinical outcomes or
a new continuation rule), please (re-)submit the relevant sections from the
‘Specification for manufacturer/sponsor submission of evidence’
(particularly sections 5.5, 6.7 and 6.9). You should complete those
sections both with and without the patient access scheme. You must also
complete the rest of this template.

If you are submitting the patient access scheme at the end of the
technology appraisal process, you should update the economic model to
reflect the assumptions that the Appraisal Committee considered to be

most plausible. No other changes should be made to the model.

Model provided with an option (button) to apply PAS. The following changes have

been made to the initial model, based upon the appraisal process:

In line with Committee recommendations, the present analysis assumes
routine monitoring appointments to be performed by a haematologist in a
hospital outpatient setting. The initial analysis had assumed that such visits
were performed by a general practitioner.

In line with Committee recommendations, the rate of progression to acute
myeloid leukaemia (AML) is no longer dependent upon whether a patient is
dependent on blood transfusions. The rate of progression to AML has been
set to the rate associated with transfusion independent patients for all
patients.

The ERG provided an updated cost for iron chelation therapy which includes
the use of deferiprone. This was not included in Celgene’s initial analysis, and
so the cost per cycle of iron chelation therapy was different to that suggested
by the ERG. In the present analysis the cost of iron chelation therapy has
been changed to match the cost presented by the ERG, reflecting the use of

deferiprone in UK practice.
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e Based upon feedback from the ERG, a half-cycle correction was fully
implemented into the model.

¢ The number of cycles required before the threshold for iron chelation therapy
is reached has been set to 2, in keeping with the initial analysis. Celgene
have clarified, and the ERG accepted that, an initial assessment that this
value should in fact be 4 was a result of a labelling error within the cost-

effectiveness model.

4.3 Please provide details of how the patient access scheme has been
incorporated into the economic model. If applicable, please also provide
details of any changes made to the model to reflect the assumptions that

the Appraisal Committee considered most plausible.

Patient Access Scheme sets cost to £0 for all patients still receiving Revlimid after

cycle 26.

4.4 Please provide the clinical effectiveness data resulting from the evidence
synthesis and used in the economic model which includes the patient

access scheme.
Same as without patient access scheme, as presented in manufacturer submission.

4.5 Please list any costs associated with the implementation and operation of
the patient access scheme (for example, additional pharmacy time for
stock management or rebate calculations). A suggested format is
presented in Error! Reference source not found.. Please give the
reference source of these costs. Please refer to section 6.5 of the

‘Specification for manufacturer/sponsor submission of evidence’.

The proposed scheme will function on the back of the PPP which is a mandatory
requirement for prescribing lenalidomide. This approach, incorporating the
implementation of the price capping scheme within PPP would be expected to have

neutral burden on the NHS.

4.6 Please provide details of any additional treatment-related costs incurred
by implementing the patient access scheme. A suggested format is

presented. The costs should be provided for the intervention both with

Patient access scheme submission template — October 2009 Page 12 of 27





and without the patient access scheme. Please give the reference source

of these costs.

Table 1 Additional treatment-related costs for the intervention both with and

without the patient access scheme (PAS)

Intervention without PAS

Intervention with PAS

Reference source

Unit cost (E) | Total cost Unit cost (£) Total cost
e.g. per e.g. per
cycle, per cycle, per
patient (£) patient (£)

Interventions £180 per £3,780 per Same as Same as British National
10mg tablet cycle without PAS without PAS Formulary v64
£170 per 5mg | "eceiving then £0 after then £0 after
tablet 10mg cycle 26 cycle 26

(E180* 21
days per
cycle)

£4,760 per
cycle
receiving 5mg
at 28 days per
cycle

(E170 * 28
days per
cycle)

£2,380 per
cycle
receiving 5mg
at 14 days per
cycle

(E170* 14
days per
cycle)

Monitoring tests | £159.56 per Same as Same as NHS Reference
outpatient without PAS | without PAS | Costs 2011-12
haematologist
visit
(E134.25,£18
6.68)

Weekly for
first 56 days,
2 weekly until
84 days,
every 28 days
thereafter

Diagnostic tests | £3.09 for full Same as Same as NHS Reference
blood count without PAS without PAS Costs 2011-2012
(£2.60,£3.61)

One of each

with every
monitoring
visit

Total treatment- | <£4,080 per Same as

related costs cycle without PAS
depending on then £163

the proportion
of patients

after cycle 26
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receiving
each dosing
regime within
the trial

Summary results

Base-case analysis
4.7 Please present in separate tables the cost-effectiveness results as

follows.*

¢ the results for the intervention without the patient access scheme

¢ the results for the intervention with the patient access scheme.

A suggested format is shown below.

! For outcome-based schemes, please see section 5.2.8 in appendix B.
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Table 2 Base-case cost-effectiveness results without PAS

Intervention

Best supportive care

Technology acquisition

cost £74,196 £2,243
Other costs £98,111 £120,999
Total costs £172,307 £123,241
Difference in total costs N/A £49,065
LYG 6.06 5.17
LYG difference N/A 0.88
QALYs 3.67 2.95
QALY difference N/A 0.72
ICER N/A £68,125

LYG, life years gained; QALY(s), quality-adjusted life year(s); ICER, incremental

cost-effectiveness ratio

QALYs and Costs are presented with a 3.5% discount rate. LYG are undiscounted.

Table 3 Base-case cost-effectiveness results with PAS

Intervention

Best supportive care

Technology acquisition

cost £42,808 £2,243
Other costs £98,111 £120,999
Total costs £140,919 £123,241
Difference in total costs N/A £17, 677
LYG 6.06 5.17
LYG difference N/A 0.88
QALYs 3.67 2.95
QALY difference N/A 0.72
ICER N/A £24,544

LYG, life years gained; QALY(s), quality-adjusted life year(s); ICER, incremental

cost-effectiveness ratio

QALYs and Costs are presented with a 3.5% discount rate. LYG are undiscounted.

4.8 Please present in separate tables the incremental results as follows. 2

% For outcome-based schemes, please see section 5.2.9 in appendix B.
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¢ the results for the intervention without the patient access scheme

¢ the results for the intervention with the patient access scheme.

List the interventions and comparator(s) from least to most expensive.

Present the incremental cost-effectiveness ratios (ICERs) in comparison

with baseline (usually standard care), and the incremental analysis

ranking technologies in terms of dominance and extended dominance. A

suggested format is presented.

Table 4 Base-case incremental results

Technologies | Total Total | Total Incremental | Incremental | Incremental | ICER (£) | ICER (£)
costs (£) | LYG | QALYs | costs (E) LYG QALYs versus incremental

baseline | (QALYS)
(QALYs)

Best

supportive

care £123,241 | 517 | 2.95 - - - £41,767 | -

Revlimid £140,919 | 6.06 | 3.67 | £17,677 0.88 0.72 £38,388 | £24,544

LYG: life-year gained; QALY: quality-adjusted life-year; ICER: incremental cost-
effectiveness ratio.
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Sensitivity analyses

4.9 Please present deterministic sensitivity analysis results as described for
the main manufacturer/sponsor submission of evidence for the

technology appraisal. Consider using tornado diagrams.

Figure 1 shows the top 10 parameters affecting the ICER. The most influential
parameter is the median survival from the MDS-003 and MDS-004 studies, while the
lenalidomide response duration is also an important determinant of the ICER. The
ICER is also sensitive to curve parameters used for mortality and also the health
state utilities assumed. The maximum ICER under deterministic sensitivity analysis
is £33,309.

Figure 1 Tornado diagram — top 10 parameters affecting the ICER with PAS

ICER
£0 £5,000 £10,000 £15,000 £20,000 £25,000 £30,000 £35,000

Median survival from MDS-003 and MDS-004
Response duration - lenalidomide

Mortality curve - transfusion dependent
Response rate independent - lenalidomide
Transfusion Dependent - health state utility
Transfusion independent - health state utility
% having 2nd interruption

Other treatment costs - cost of a unit of blood

Response rate - blood tranfusions only

% having 1st interruption - |

fLower Bound ICER  mUpper Bound ICER

4.10 Please present any probabilistic sensitivity analysis results, and include
scatter plots and cost-effectiveness acceptability curves.

Probabilistic sensitivity analysis was conducted using 1,000 model runs. The mean
ICER using probabilistic analysis (£25,468 per QALY) was similar to the deterministic
ICER. Some 65.8% of observations were cost-effective at a £30,000 per QALY

threshold. In all cases Revlimid was more effective than Best Supportive Care..
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Table 5 Output from PSA

With PAS

Mean Incremental Costs £17,573
Mean Incremental QALYs 0.690
Mean ICER £25,468
% of observations cost-effective at £20,000 24.6%
threshold

% of observations cost-effective at £30,000 65.8%
threshold

Figure 2. Cost Effectiveness Scatter Plot with PAS
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Figure 3. Cost Effectiveness Acceptability Curve with PAS
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Please present scenario analysis results as described for the main

manufacturer/sponsor submission of evidence for the technology

appraisal.

Table 6 All trial patients rather than UK patients with PAS

Total Total | Total Incremental | Incremental | Incremental
Technology | costs (E) | LYG | QALYs | costs (£) LYG QALYs ICER
Best
supportive
care £126,613 | 5.23 | 2.99 - - - -
Revlimid £145,337 | 6.06 | 3.68 £18,725 0.83 0.69 £27,114
Table 7 Comparator with PAS
Total Total | Total | Incremental | Incremental | Incremental
Curve Technology | costs (E) | LYG | QALYs costs (£) LYG QALYs ICER
All patients | Best
using ESA Supportive
Care £131,509 | 5.34 | 3.04 - - - -
Revlimid £140,919 | 6.06 | 3.67 £9,409 0.71 0.63 £15,030
All patients | Best
receiving Supportive
only Care £120,521 | 5.11 | 2.92 - - - -
transfusions
as required | Revlimid £140,919 | 6.06 | 3.67 £20,398 0.95 0.76 £27,005
Table 8 Iron chelation threshold with PAS
Total Total | Total | Incremental | Incremental | Incremental
Threshold | Technology | costs (E) | LYG | QALYs costs (£) LYG QALYs ICER
20 Best
Supportive
Care £121,964 | 5.17 2.95 - - - -
Revlimid £141,103 | 6.06 | 3.67 £19,139 0.88 0.72 £26,551
30 Best
Supportive
Care £123,767 | 5.17 | 2.95 - - - -
Revlimid £144,632 | 6.06 | 3.67 £20,864 0.88 0.72 £28,881
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Page 19 of 27






Table 9 Source of Utilities with PAS

Total Total | Total | Incremental | Incremental | Incremental
Threshold | Technology | costs (E) | LYG | QALYs costs (£) LYG QALYs ICER
Goss Best
Supportive
Care £123,241 | 5.17 | 2.31 - - - -
Revlimid £140,919 | 6.06 | 3.23 £17,677 0.88 0.92 £19,135
Buckstein | Best
Supportive
Care £123,241 | 5.17 | 2.99 - - - -
Revlimid £140,919 | 6.06 | 4.19 £17,677 0.88 0.68 £25,861
Table 10 Curve selection —response duration with PAS
Total Total | Total | Incremental | Incremental | Incremental
Curve Technology | costs (E) | LYG | QALYs costs (£) LYG QALYs ICER
Exponential | Best
Supportive
Care £123,235 | 5.17 | 2.95 - - - -
Revlimid £140,955 | 6.06 | 3.67 £17,720 0.88 0.72 £24,776
Weibull Best
Supportive
Care £123,328 | 5.17 | 2.95 - - - -
Revlimid £142,954 | 6.06 | 3.65 £19,626 0.88 0.70 £27,899
Log-logistic | Best
Supportive
Care £123,265 | 5.17 | 2.95 - - - -
Revlimid £141,561 | 6.06 | 3.67 £18,295 0.88 0.71 £25,597
Extreme Best
Value Supportive
Care £123,349 | 5.17 | 2.95 - - - -
Revlimid £144,120 | 6.06 | 3.64 £20,771 0.88 0.69 £30,022
Table 11 Curve selection — AML Progression with PAS
Total Total | Total | Incremental | Incremental | Incremental
Curve Technology | costs () | LYG | QALYs costs (£) LYG QALYs ICER
Exponential | Best
Supportive
Care £124,863 | 5.26 | 2.98 - - - -
Revlimid £143,647 | 6.24 | 3.74 £18,785 0.98 0.76 £24,808
Log-logistic | Best
Supportive
Care £125,283 | 5.28 | 2.99 - - - -
Revlimid £144,254 | 6.25 | 3.75 £18,971 0.98 0.76 £25,083
Lognormal | Best
Supportive
Care £127,893 | 5.40 | 3.05 - - - -
Revlimid £147,831 | 6.46 | 3.84 £19,938 1.05 0.79 £25,218
Extreme Best
Value Supportive
Care £121,208 | 5.07 | 2.91 - - - -
Revlimid £137,618 | 5.86 | 3.59 £16,410 0.79 0.68 £23,979
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Table 12 Curve selection — overall survival with PAS

Total Total | Total Incremental | Incremental | Incremental

Curve Technology | costs (E) | LYG | QALYs costs (£) LYG QALYs ICER
Exponential | Best

Supportive

Care £133,596 | 5.76 | 3.17 - - - -

Revlimid £148,842 | 6.60 | 3.87 £15,247 0.84 0.70 £21,881
Log-logistic | Best

Supportive

Care £127,292 | 5.39 | 3.04 - - - -

Revlimid £147,579 | 6.44 | 3.85 £20,287 1.05 0.81 £25,130
Lognormal | Best

Supportive

Care £130,724 | 557 | 3.12 - - - -

Revlimid £151,144 | 6.65 | 3.94 £20,419 1.08 0.82 £24,775
Extreme Best
Value Supportive

Care £120,419 | 5.02 | 2.89 - - - -

Revlimid £135,647 | 5.75 | 3.53 £15,229 0.73 0.64 £23,614

The most influential parameters within the model were survival inputs and the

duration of response to Revlimid. The ICER is also relatively sensitive to the health

state utilities assumed. The maximum ICER under deterministic sensitivity analysis

is £33,309.

Table 6Error! Reference source not found. to Table 11 present the results of
structural sensitivity analyses. The model is not overly sensitive to the curve fits
assumed, the source of the utilities, the comparator used, the use of all patients
rather than UK patients, or the iron chelation threshold used. Only one analysis
raises the ICER above £30,000, with the extreme value distribution used to model
response duration. However this distribution is unlikely to be a good fit to the data as
it had the highest AIC of the distributions tested and provides a poor visual fit to the

5mg (therefore overestimating the benefits of best supportive care). The lowest ICER

(£15,030) is obtained by assuming that all patients receive ESA as part of BSC.

4.12

If any of the criteria on which the patient access scheme depends are

Sensitivity analyses provided in 4.11

Patient access scheme submission template — October 2009

can determine which criteria are the most appropriate to use.

clinical variable (for example, choice of response measure, level of
response, duration of treatment), sensitivity analyses around the

individual criteria should be provided, so that the Appraisal Committee
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Impact of patient access scheme on ICERs

413 For financially based schemes, please present the results showing the
impact of the patient access scheme on the ICERs for the base-case and
any scenario analyses. A suggested format is shown below. If you are
submitting the patient access scheme at the end of the appraisal process,
you must include the scenario with the assumptions that the Appraisal

Committee considered to be most plausible.

Table 13 Results showing the impact of patient access scheme on ICERs

ICER for intervention versus: Best
Supportive Care
Without PAS With PAS
Base Case £68,125 £24,544
All trial patients rather than UK patients | £72,565 £27,114
All patients using ESA £65,165 £15,030
All patients receiving only transfusions | £68,560 £27,005
as required
Iron chelation threshold - 20 £70,095 £26,551
Iron chelation threshold - 30 £72,328 £28,881
Source of Utilities - Goss £53,112 £19,135
Source of Utilities - Buckstein £71,780 £25,861
Curve selection — response duration - £67,865 £24,776
Exponential
Curve selection — response duration — | £67,377 £27,889
Weibull
Curve selection — response duration — | £67,904 £25,597
Log-Logistic
Curve selection — response duration — | £66,861 £30,022
Extreme Value
Curve selection — AML Progression - £67,034 £24,808
Exponential
Curve selection — AML Progression - £67,190 £25,083
Log-Logistic
Curve selection — AML Progression — £66,393 £25,218
Lognormal
Curve selection — response duration — | £69,162 £23,979
Extreme Value
Curve selection — Overall Survival - £68,696 £21,881
Exponential
Curve selection — Overall Survival - £65,706 £25,130
Log-Logistic
Curve selection — Overall Survival — £65,330 £24,775
Lognormal

Patient access scheme submission template — October 2009 Page 22 of 27






Curve selection — Overall Survival —
Extreme Value

£70,741

£23,614

PAS: patient access scheme.
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5 Appendices

5.1 Appendix A: Additional documents
5.1.1 If available, please include copies of patient access scheme agreement
forms, patient registration forms, pharmacy claim forms/rebate forms,

guides for pharmacists and physicians, patient information documents.

Please see attached — PAF, Pharmacy registration form and TCS agreement form.
These are only provided for reference and may need updating subject to final license

and a final NICE guidance.

5.2 Appendix B: Details of outcome-based schemes

5.2.1 If you are submitting a proven value: price increase scheme, as defined in
the PPRS, please provide the following information:

¢ the current price of the intervention
¢ the proposed higher price of the intervention, which will be supported

by the collection of new evidence

e a suggested date for when NICE should consider the additional

evidence.
N/A

5.2.2 If you are submitting an expected value: rebate scheme, as defined in the

PPRS, please provide the following details:

¢ the current price of the intervention (the price that will be supported by
the collection of new evidence)
¢ the planned lower price of the intervention in the event that the

additional evidence does not support the current price

e a suggested date for when NICE should consider the additional

evidence.

N/A
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5.2.3 If you are submitting a risk-sharing scheme, as defined in the PPRS,

please provide the following details:

¢ the current price of the intervention (the price that will be supported by
the collection of new evidence)
e the proposed relationship between future price changes and the
evidence to be collected.
N/A
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For outcome-based schemes, as defined in the PPRS, please provide the full details
of the new information (evidence) planned to be collected, who will collect it and who
will carry the cost associated with this planned data collection. Details of the new

information (evidence) may include:

¢ design of the new study

e patient population of the new study

e outcomes of the new study

e expected duration of data collection

¢ planned statistical analysis, definition of study groups and reporting
(including uncertainty)

o expected results of the new study

¢ planned evidence synthesis/pooling of data (if applicable)

e expected results of the evidence synthesis/pooling of data (if

applicable).

N/A

5.24 If you are submitting a risk-sharing scheme, please specify the period
between the time points when the additional evidence will be considered.

N/A

5.2.5 Please provide the clinical effectiveness data resulting from the evidence
synthesis and used in the economic modelling of the patient access
scheme at the different time points when the additional evidence is to be
considered.

N/A

5.2.6 Please provide the other data used in the economic modelling of the
patient access scheme at the different time points when the additional
evidence is to be considered. These data could include cost/resource
use, health-related quality of life and utilities.

N/A

Patient access scheme submission template — October 2009 Page 26 of 27





5.2.7

5.2.8

Please present the cost-effectiveness results as follows.

For proven value: price increase schemes, please summarise in

separate tables:

— the results based on current evidence and current price

— the anticipated results based on the expected new evidence and
the proposed higher price.

For expected value: rebate schemes, please summarise in separate

tables:

— the results based on the expected new evidence and the current
price (which will be supported by the additional evidence collection)

— the results based on the current evidence and the lower price (if the
new evidence is not forthcoming).

For risk-sharing schemes, please summarise in separate tables:

— the results based on current evidence and current price

— the results based on the expected new evidence and the current
price (which will be supported by the additional evidence collection)

— the results based on the current evidence and the lower price (if the
new evidence is not forthcoming)

— the anticipated results based on the expected new evidence and

the proposed higher price.

A suggested format is shown in table 3, section 4.7.

Please present in separate tables the incremental results for the different
scenarios as described above in section 5.2.8 for the type of outcome-

based scheme being submitted.

List the interventions and comparator(s) from least to most expensive.
Present the incremental cost-effectiveness ratios (ICERs) in comparison
with baseline (usually standard care), and the incremental analysis
ranking technologies in terms of dominance and extended dominance. A

suggested format is presented in table 4, section 4.8.
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1. Introduction

The Evidence Review Group (ERG) was requested by NICE to provide commentary and
validity checks on the updated cost-effectiveness analysis submitted by the manufacturer, in
light of the Department of Health approval for the patient access scheme (PAS). A number of
detailed checks were undertaken to ensure the validity of the manufacturer’s updated cost-
effectiveness analysis.

2. New manufacturer evidence

Details of the patient access scheme

The approved PAS outlines that the manufacturer provides lenalidomide at no cost to the
NHS for patients with transfusion dependent low- or intermediate-1 risk MDS with isolated
del5qg abnormality that remain on lenalidomide treatment beyond 26 cycles. The PAS reduces
the long-term drug costs for patients that receive more than 26 cycles of lenalidomide. In the
model, average drug costs are reduced to zero after 26 cycles of treatment.

Summary of adjustments made to original manufacturer model

The appraisal committee agreed to the various changes made by the ERG to the original
model as submitted by the manufacturer resulting in a new ERG base case of £62,674. The
committee accepted the suggestion of the ERG that monitoring visits occurred at a
haematologist (£106) instead of a general practitioner (£36). This change resulted in an ICER
of £64,079 without PAS (base case + monitoring).

During the appraisal process, a change was made to the ERG base case (+ monitoring), i.e.
the rate of progression to acute myeloid leukaemia (AML) was decided to be kept equal in
both transfusion independent and dependent patients and is based on the AML progression
curve of transfusion independent patients. Thus, the initial benefit attributed to lenalidomide
in lowering the rate of progression to AML is removed. This resulted in a new ICER of
£67,102.

Using this ICER as a starting point, the manufacturer now has made two changes; one
relating to the costs for monitoring visits and one regarding the PAS.

The ERG based costs for monitoring visits at a haematologist on the Payment by Results
tariffs (based on clinical best practices) and used £106 in the ERG base case +monitoring. In
the new submission from the manufacturer, the costs for monitoring visits of £159.56 were
based on the NHS reference costs 2011/2012. The ERG agrees with the manufacturer that it
is preferable to use average costs based on the NHS reference costs instead of the Payment by
Results tariffs.





The PAS that has been implemented reduces the drug costs to zero for patients treated with

lenalidomide beyond 26 cycles.

The following tables present the updated cost-effectiveness results including the revised

monitoring visits at a haematologist (£159.56) without PAS and with PAS.

Table 1 Cost-effectiveness results revised base-case without PAS

Intervention

Best supportive care

Technology acquisition cost (drug

costs) £74,196 £2,243
Other costs £98,111 £120,999
Total costs £172,307 £123,242
Difference in total costs N/A £49,065
LYG (Undiscounted) 6.06 5.17
LYG difference (undiscounted) N/A 0.88
QALYs (Discounted) 3.67 2.95
QALY difference (Discounted) N/A 0.72
ICER N/A £68,125

effectiveness ratio

LYG, life years gained; QALY(s), quality-adjusted life year(s); ICER, incremental cost-

QALYs and Costs are presented with a 3.5% discount rate. LYG are undiscounted.

Table 2 Cost-effectiveness results revised base-case with PAS

Intervention Best supportive care

Ioesctrsl;]ology acquisition cost (drug £42 808 £2.243

Other costs £98,111 £120,999

Total costs £140,919 £123,242
Difference in total costs N/A £17,677

LYG (Undiscounted) 6.06 5.17

LYG difference (undiscounted) N/A 0.88

QALYs (Discounted) 3.67 2.95

QALY difference (Discounted) N/A 0.72

ICER N/A £24,544

LYG, life years gained; QALY (s), quality-adjusted life year(s); ICER, incremental cost-

effectiveness ratio

QALYs and Costs are presented with a 3.5% discount rate. LYG are undiscounted.






Sensitivity analysis

Figure 1 shows the top 10 parameters affecting the ICER. The most influential parameter is
the median survival from the MDS-003 and MDS-004 trials followed by the response
duration of lenalidomide.

Figure 1 Tornado diagram — top 10 parameters affecting the ICER with PAS
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Probabilistic sensitivity analyses were conducted using 1,000 model runs. The mean ICER
using probabilistic analysis was £25,468 per QALY, 65.8% of observations were cost-
effective at a £30,000 per QALY threshold.

Table 3 Output from PSA with PAS

With PAS
Mean Incremental Costs £17,573
Mean Incremental QALY 0.690
Mean ICER £25,468

% of observations cost-effective at £20,000 | 24.6%
threshold

% of observations cost-effective at £30,000 | 65.8%
threshold






Figure 1 Cost Effectiveness Scatter Plot with PAS
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Scenario analysis
The following tables present the scenario analysis.
Table 4 All trial patients rather than UK patients with PAS
Total costs | Total Total Incremental Incremental Incremental
Technology (£) LYG QALYs costs (£) LYG QALYs ICER
Best supportive
care £126,613 5.23 2.99 - - - -
Revlimid £145,337 6.06 3.68 £18,725 0.83 0.69 £27,114
Table 5 Comparator with PAS
Total Total Total Incremental Incremental Incremental
Curve Technology costs (£) LYG QALYs costs (£) LYG QALYs ICER
All patients Best
using ESA Supportive
Care £131,509 | 5.34 3.04 - - - -
Revlimid £140,919 | 6.06 3.67 £9,409 0.71 0.63 £15,030
All patients Best
receiving only Supportive
transfusions as Care £120,521 | 5.11 2.92 - - - -
required Revlimid £140,919 | 6.06 | 3.67 £20,398 0.95 0.76 £27,005
Table 6 Iron chelation threshold with PAS
Total Total Total Incremental Incremental | Incremental
Threshold Technology costs (£) LYG QALYs costs (£) LYG QALYs ICER
20 Best
Supportive
Care £121,964 5.17 2.95 - - - -
Revlimid £141,103 6.06 3.67 £19,139 0.88 0.72 £26,551
30 Best
Supportive
Care £123,767 5.17 2.95 - - - -
Revlimid £144,632 6.06 3.67 £20,864 0.88 0.72 £28,881






Table 7 Source of Utilities with PAS

Total Total Total Incremental Incremental Incremental
Threshold Technology costs (£) LYG QALYs costs (£) LYG QALYs ICER
Goss Best
Supportive
Care £123,241 5.17 231 - - - -
Revlimid £140,919 6.06 3.23 £17,677 0.88 0.92 £19,135
Buckstein Best
Supportive
Care £123,241 5.17 2.99 - - - -
Revlimid £140,919 6.06 4.19 £17,677 0.88 0.68 £25,861
Table 8 Curve selection — response duration with PAS
Total Total Total Incremental Incremental Incremental
Curve Technology costs (£) LYG QALYs costs (£) LYG QALYs ICER
Exponential Best
Supportive
Care £123,235 5.17 2.95 - - - -
Revlimid £140,955 6.06 3.67 £17,720 0.88 0.72 £24,776
Weibull Best
Supportive
Care £123,328 5.17 2.95 - - - -
Revlimid £142,954 6.06 3.65 £19,626 0.88 0.70 £27,899
Log-logistic Best
Supportive
Care £123,265 5.17 2.95 - - - -
Revlimid £141,561 6.06 3.67 £18,295 0.88 0.71 £25,597
Extreme Best
Value Supportive
Care £123,349 5.17 2.95 - - - -
Revlimid £144,120 6.06 3.64 £20,771 0.88 0.69 £30,022
Table 9 Curve selection — AML Progression with PAS
Total Total Total Incremental Incremental Incremental
Curve Technology costs (£) LYG QALYs costs (£) LYG QALYs ICER
Exponential Best
Supportive
Care £124,863 5.26 2.98 - - - -
Revlimid £143,647 6.24 3.74 £18,785 0.98 0.76 £24,808
Log-logistic Best
Supportive
Care £125,283 5.28 2.99 - - - -
Revlimid £144,254 6.25 3.75 £18,971 0.98 0.76 £25,083
Lognormal Best
Supportive
Care £127,893 5.40 3.05 - - - -
Revlimid £147,831 6.46 3.84 £19,938 1.05 0.79 £25,218
Extreme Best
Value Supportive
Care £121,208 5.07 2.91 - - - -
Revlimid £137,618 5.86 3.59 £16,410 0.79 0.68 £23,979






Table 10 Curve selection — overall survival with PAS

Total Total Total Incremental Incremental Incremental
Curve Technology costs (£) LYG QALYs costs (£) LYG QALYs ICER

Exponential Best

Supportive

Care £133,596 5.76 3.17 - - - -

Revlimid £148,842 6.60 3.87 £15,247 0.84 0.70 £21,881
Log-logistic Best

Supportive

Care £127,292 5.39 3.04 - - - -

Revlimid £147,579 6.44 3.85 £20,287 1.05 0.81 £25,130
Lognormal Best

Supportive

Care £130,724 5.57 3.12 - - - -

Revlimid £151,144 6.65 3.94 £20,419 1.08 0.82 £24,775
Extreme Best
Value Supportive

Care £120,419 5.02 2.89 - - - -

Revlimid £135,647 5.75 3.53 £15,229 0.73 0.64 £23,614






3. ERG commentary

The ERG checked how the PAS worked and whether it was implemented properly. After 26
cycles of treatment with lenalidomide the drug costs become zero and according to the ERG
the PAS was properly implemented in the economic model.

Minor adjustments to the sensitivity analysis were made by the ERG, as these were also made
earlier in the ERG defined base case in the original assessment report, but were not included
in the updated version of the manufacturers model:

e Uncertainty added to the frequency of monitoring visits

e Uncertainty increased around cost estimates complications and adverse events from
10% to 20%.

The results from the deterministic sensitivity analysis changed a little and now included the
frequency of monitoring as one of the ten parameters that had the largest impact on the ICER.

Figure 3 Tornado diagram — top 10 parameters affecting the ICER with PAS
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While the ERG was able to replicate the deterministic sensitivity analysis, the outcomes of
the probabilistic sensitivity analysis were slightly different in the manufacturer’s model and
the ERG model, even after including the monitoring frequency and increasing the uncertainty
around the cost estimates of complications and adverse events in the manufacturer’s model.

We were able to deduct that this was caused by a (non-reported) change made in the
manufacturer’s model relating to the cycle in which transfusion dependent patients require
chelation. We do however agree with the correction made by the manufacturer.





After including the monitoring frequency and increasing the uncertainty around the cost
estimates of complications and adverse events in the manufacturer’s PAS model, the average
ICER of the PSA was £25,344. At a threshold of £20,000 per QALY, 26.2% of the
simulations were cost-effective and at a threshold of £30,000, 66.6% of the simulations were
cost-effective. This is comparable to the manufacturer’s submitted PSA results of 65.8%.

In order to be complete, we also present the summary results of the additional scenario
analysis conducted by the ERG in the original ERG report (the detailed results are in the
appendix).

Table 11 Additional scenarios explored by the ERG with PAS

. . ICER| ICER with
Parameter ERG Base case Scenario analysis without PAS PAS
ERG Base case £68,125 £24,544
. . Utility value fully o
Utility value for transfusion . Utility value reduced
dependence Eroaggl;usmn dependent transfusion burden (0.77) £78,298 £28,209
Utility AML is similar to . .
Utility value for AML transfusion dependence Uf““ty of AML is reduced £68,670 £24,740
with 25% (0.49)
(0.65)
Cost adverse events Treatment cost adverse Zero cost for treating £67.870 £24.289
events adverse events
Only a proportion of . L
‘(I;\r/c;ﬁr:ent of adverse patients experiencing AEs ﬁlllzga:geﬂ}rseiﬁ:{rfgrﬂng £69,441 £25,860
require treatment q
Proportion of patients o o
treated with IV chelation 5.70% 100% £59,250 £21347
Response duration BSC According to 5mg According to 10mg £70,138 £26,034
- 0% Thrombocytopenia 25% Thrombocytopenia
Utility decrement AE ] ] £69,622 £25,084
0% Neutropenia 25% Neutropenia

4, Conclusions

The updated cost-effectiveness results show lenalidomide to be a cost-effective treatment
for patients with low or intermediate-1 risk MDS at a threshold of £30,000.

Based on the cost-effectiveness results with PAS, using a threshold of £30,000, 65% of the
observations in the probabilistic sensitivity analysis are cost-effective.
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Appendix 1: Additional ERG analyses

Table Al Detailed cost-effectiveness results of additional ERG scenarios with PAS

Best supportive care Lenalidomide Incremental ICER

Cost QALY | LYG Cost QALY | LYG Cost QALY COStgpaeingALY
ERG Base case £123,242 2.95 5.17 £140,919 3.67 6.06 £17,677| 0.72 £24 544
Utility value for £123,242 3.47 5.17 £140,919 4.10 6.06 £17,677| 0.63 £28,209
transfusion dependence
Utility value for AML £123,242 2.92 5.17 £140,919 3.63 6.06 £17,677| 0.71 £24.740
Cost adverse events £123,242 2.95 5.17 £140,735 3.67 6.06 £17,493| 0.72 £24.289
eT\fgﬁirS”e”t of adverse £123,242 2.95 517 £141,866 3.67 6.06 £18,625| 0.72 £25,860
Proportion of patients
treated with IV chelation £123,242 2.61 5.17 £140,919 3.44 6.06 £17,677| 0.83 £21,347
Response duration BSC £122,391 2.96 5.17 £140,919 3.67 6.06 £18,528( 0.71 £26,034
Utility decrement AE £123,242 2.95 5.17 £140,919 3.66 6.06 £17,677| 0.70 £25,084
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Executive Summary

Following the Appraisal Committee meeting on Tuesday 7 January 2014 a number of issues were relayed
to Celgene in relation to the cost-effectiveness model for lenalidomide in MDS del(5q). Specifically these
issues concerned the impact of assumptions regarding patient survival on the patient access scheme
(and hence the ICER), the timing of the PAS rebate, and other general uncertainties with regard to the
ICER. Celgene has now completed extensive additional analyses in response to the Committee’s
concerns. These additional analyses demonstrate that:

o there is sufficient evidence to support the projected proportion of patients remaining on treatment
at 26 cycles
¢ the impact of treatment interruptions on the ICER is minimal

In addition, Celgene believes that remaining uncertainties regarding the expected cost-effectiveness of
lenalidomide should be considered in the broader context of MDS del(5q) as an orphan disease, the
strong clinical support for lenalidomide and the lack of alternative treatment options for patients. Celgene
has responded to all of the issues raised by the Appraisal Committee and trusts that NICE will now be in
a position to proceed with recommendations for lenalidomide without any further delays.

Please find below Celgene’s response to three questions posed by NICE as part of the teleconference on
the 16" January 2014.

Question (a) At 26 cycles, the PAS submission assumes that 31.9% of people survive and will be
eligible for the PAS. The Committee was concerned that the UK patient population likely to receive
lenalidomide after 26 cycles would be much less than 31 %, and that the proportion of post 26-
cycle cycles of lenalidomide would be even fewer. This has implications for the estimated ICER
reduction with the PAS versus the ICER estimate pre-PAS.

Therefore, it questions what the real world UK population attrition rate would be for these survivors >26
cycles? Given that:
e duration of exposure from the Blood paper on the MDS 004 trial shows 31.9% at 52 weeks
(12 cycles)
e The Celgene model for percentage of patients still on drug, and therefore eligible for PAS,
had a figure of 31.9% at 104 weeks (26 cycles).
e These are identical figures: have Celgene modelled that all those still on drug after 12 cycles
will still be on after 26 cycles because there is no actual follow up?.
e If you use the Blood data using a simple linear and exponential regression, the linear model
would have no patients left on drug by about 72 weeks (18 cycles). The probably better
fitting, exponential regression would project of the order of 10% patients on drug at 104
weeks (26 cycles). This would push the ICER up

Response to guestion (a)

Clarification of information in the Blood paper

The Appraisal Committee raised concerns regarding the estimate of 31.9% of patients remaining on
treatment with lenalidomide to a point at which they become eligible for the PAS. The similarity of the two
figures quoted is pure coincidence. The duration of exposure quoted from the Fenaux paper (Fenaux et
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al. 2011) for the MDS-004 trial (31.9% at 52 weeks) combines data from the 5mg and 10mg lenalidomide
arms of the trial, is taken from Table 41 in the CSR and relates only to the double blind phase of the trial.
The licensed starting dose for lenalidomide in the UK is 10mg; in the Fenaux paper 42% of lenalidomide
patients starting on 10mg remained on treatment at 52 weeks (double blind phase). It is essential that
treatment exposure is determined with a 10mg starting dose as the higher dose is associated with
significantly increased cytogenetic responses, rates of RBC transfusion-independence and subsequent
AML-free survival (Sekeres et al. 2013). Additionally, the data used in the Fenaux paper is from an older
data cut to that used in the model (14 June 2010 vs 15 June 2011). When the additional year of data is
included the number of patients reaching 52 weeks (and 26 cycles) is greater.

Figure 1 below shows the proportion of patients who started on lenalidomide 10mg (n=69) remaining on
treatment by cycle using the June 2011 data cut.

Figure 1: Treatment duration for patients who started on lenalidomide 10mg
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At exactly 26 cycles 38% of patients remained on treatment. At 26 cycles plus the average 16 days spent
not receiving treatment due to dose interruption 36% of patients remained on treatment. The value used
in the model (31.9% at 26 cycles) is slightly lower as a correction factor was included in the model to
reduce survival on both arms to the levels seen in real life practice. This was based upon the analysis
presented in the Kuendgen paper, as discussed at the initial committee meeting (Kuendgen et al. 2012).

Real-world validation of the survival and response times included in the economic modelling
In order to address the concerns regarding real-world UK patient survival and lenalidomide treatment
duration (i.e. maintenance of RBC transfusion-independence) extending beyond 26 cycles to enable
implementation and benefit from the PAS, we have collated the following information:

(i) Information on duration of treatment for MDS patients on lenalidomide from Celgene’s in house
database ( primarily used to administer the PAS for TA 171) supporting the model estimate of
patients likely to remain on treatment at 26 cycles.

(i) Published ‘real-world’ registry data from lenalidomide-treated, IPSS lower-risk del(5q) patients,
which demonstrate that the real-world effectiveness, survival and duration of response to
lenalidomide is at least equivalent to the economic model.
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(iii) Recently published follow-up data from the Phase Il MDS-003 trial which indicates high efficacy
and prolonged RBC transfusion-independence with lenalidomide treatment in isolated del(5q)
patients, consistent with the economic model.

(iv) Evidence from the MDS-003 and MDS-004 on tolerability for elderly del(5q) patients as this
represents a subgroup which is likely to be over-represented in a real-world population
compared to the trial.

(v) Evidence from the Phase IIl MDS-004 for the specific subgroup matching the licensed population
(isolated del 5g) which shows comparable outcomes to the ITT population.

UK real-world evidence on duration of treatment from the TCS Database

The Treatment Continuation Scheme Database (TCS) was set up to monitor the Pregnancy Prevention
Programme (PPP) in the UK which is a mandatory regulatory requirement given the teratogenic nature of
lenalidomide. The database is also used to administer the PAS currently in place for TA 171.
Lenalidomide cannot be prescribed without the physician signing the prescription authorisation form
(PAF). All PAFs for lenalidomide are logged into the database regardless of the indication to monitor and
assist with the PPP.

Data was extracted from the TCS to analyse the time spent on treatment of MDS patients who received
lenalidomide between the 5th February 2009 and the 1st February 2014. Patient-level data detailed
information on patients’ age, the number of cycles (of 28 days) for which they were on treatment, and
whether or not they were still on active treatment on the 1% February 2014. Patients were classed as
inactive if their last PAF received by Celgene was more than 6 months before the 1st February 2014, as
historically PAFs were usually received with a lag time between 3 and 6 months. Occasionally PAFs were
received beyond 6 months, however, this is not standard practice.

The following patient details were available:

e Total number of patients: 124

e Average age at start of treatment: 70.85

e Female: 68.5%

o Of these, 4.7% had child-bearing potential

e Number of patients still receiving treatment on 1* February 2014: 50

The time on treatment Kaplan-Meier curve derived from the patient level data is shown below in Figure 2.
At the proposed 26 cycles (when the PAS is activated), 28% of patients are still on active treatment.
Within the dataset, patients received treatment with lenalidomide for up to 65 cycles.

It is important to note that the analysis could in theory include del(5q) patients with a complex karyotype
and also non del(5q) patients, who are known to have lower response rates and duration of RBC
transfusion independence compared to del(5q) (Raza et al. 2008). Additionally there is a higher likelihood
of patients being treated with more advanced disease due to the fact lenalidomide was not licensed at the
time of starting treatment for many patients included in this dataset. Off label / compassionate use is often
reserved for those patients most at need e.g. those patients whom a physician believes will progress
more rapidly or have a higher transfusion burden, indicating a more aggressive disease. Therefore, the
duration of treatment demonstrated in this analysis is likely an underestimation of what could be achieved
within lenalidomide’s isolated del(5q) licence.
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Figure 2: Time on treatment of patients receiving lenalidomide for MDS within the UK
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Published survival and treatment duration data in lenalidomide treated ‘real-world’ IPSS lower-risk
del(5q) registry patients and from the two lenalidomide trials:

A literature search was conducted in order to identify real-world evidence for survival and treatment
duration with lenalidomide in lower-risk MDS del(5q) patients. This search identified a number of lower-
risk del(5q) registry studies and non-trial populations that examine outcomes in lenalidomide treated
patients (data summarised in
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Table 1).

These survival and effectiveness results from the registry datasets reflect what can be expected in the
‘real-world’, elderly and frail lenalidomide-treated patients that are not subject to the specific exclusion
criteria used in the pivotal trials (MDS-003 and MDS-004). The registry studies are also reflective of
lenalidomide’s licensed population of RBC transfusion-dependent, IPSS lower risk isolated del(5q) MDS,
with the potential impact of prior ESA therapy also being addressed within the French compassionate use
publications (Ades and Le Bras). The main difference to the licensed population is the inclusion of a
minority of patients with del(5q) + additional cytogenetic abnormalities. It is known that a complex
karyotype is an important, independent negative prognostic marker in MDS for reduced overall survival
and increased transformation to AML (Schanz et al. 2012; Greenberg et al. 2012). The inclusion of these
patients will therefore likely have a negative impact on survival and treatment effectiveness, making these
an underestimation of the likely results that can be expected in a restricted isolated del(5q) population. A
more detailed summary of these registry studies along with the follow-up data from the MDS-003 Phase I
trial is provided in the Appendix.
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Table 1: Summary of key survival and lenalidomide treatment duration data in lower-risk del(5q) MDS.

Citation Le Bras Ades Sanchez- Mallo List Fenaux 2011
2011 2012 Garcia 2013 2006 and 2013 | MDS-004 trial
2011 MDS-003
Study Observational Observational Observational Observational MDS-003 MDS-004 RCT
information study based upon | study based upon | study using the study using data single arm trial as described in
the French the French Spanish MDS from the Spanish + non- the submission
compassionate compassionate registry MDS Group and interventional
use programme use programme database the Cleveland extension study
using Clinic (USA).
a matched control Prospective and
group retrospective
recruitment
Number of n=95 n=71 n=86 n=52 n=148 ITT: n=69
LEN treated Isolated del(5q):
patients n=47
LEN dose and | 10mg, 10mg, 10mg or 5mg NS 10mg, 10mg,
schedule 1-21/28 1-21/28 1-21/28 1-21/28 or daily | 1-21/28 used
(n=80 and 6) (n=46 and 102) | within the
economic model
(licensed dose)
Median age 70.4 69.8 NS 75.5 71 67.6
(years)
Cytogenetics
Isolated 79% 79% 83.7% 73% 74.3% 68.1%
del(5g) +1 14% 15% 11.6% 12% 16.9% 14.5%
del(5q) +22 6% 6% 4.7% 8% 8.1% 10.1%
IPSS low or 100% 100% 100% 98% 79.7% 62.3% confirmed
int-1 confirmed lower-risk, 31.9%
lower-risk missing
RBC TD at 100% 100% ~85% NS 100% 100%
baseline
Prior ESA use | 67% Allowed NS NS 73% 58%
(67% in original
series)
RBC Tl 28 65% NS Sustained and 78% (29/37) Isolated del(5q) | Isolated del(5q)
weeks transient Tl = 70.9% 63.8%
51% and 28% ITT population
60.9%
Cytogenetic NS NS NS 30.8% complete 45.5% Isolated del(5q)
response complete, 29.5% complete
26.1% partial 18.2% partial
(all patients) ITT population
24.6% complete
19.7% partial
Duration of One and two year | NS 36 months 30.4 months 27.6 months Isolated del(5q)
response/ Tl =92.5% and 4yr rate of Tl = = NE (95% CI: 19
RBC TI 77%, respectively ~40% months, NE)
ITT
= NE (95% ClI: 23
months, NE)
Median OS NS 150 months 62 months NS Isolated del(5q) | Isolated del(5q)
only = 47 =44.4 months
months ITT
= 44.5 months
Survival at: Isolated ITT
del(5q)
2 years NS 92% NS NS 75% 75%
4 years NS 67% NS NS 48% 50%
5 years NS 62% NS NS 41% 39%

Key: NS: not stated; N/A: not applicable; NE: not evaluable; OS: overall survival; RBC-TD: red blood cell transfusion
dependent; TI: transfusion independent; ESA: erythropoiesis stimulating agents; IPSS: International Prognostic
Scoring System; LEN: lenalidomide
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Lenalidomide tolerability in the elderly

The safety and tolerability of lenalidomide in patients =75 versus <75 years was evaluated in a pooled
analysis of MDS-003 and MDS-004. Between both age groups, there were no significant differences in
rates or duration of RBC transfusion-independence. In addition, rates of treatment discontinuation,
requirement for dose reductions and overall treatment exposure were similar between both age groups
(Fenaux et al. 2012).

Evidence from the MDS-004 trial for the isolated del(5q) and ITT populations

Whilst the committee previously reached the conclusion that evidence from the ITT population in MDS-
004 could be used to provide a recommendation within the licensed indication for lenalidomide, Celgene
would like to provide data for patients within the isolated del(5q) population compared to the ITT
population in order to reduce the level of uncertainty felt by the Committee.

“The Committee noted that MDS-004 study included a broader range of patients than that specified in the
marketing authorisation for lenalidomide, which includes people with transfusion-dependent anaemia due
to low- or intermediate-1 risk myelodysplastic syndromes associated with an isolated deletion 5q
cytogenetic abnormality when other therapeutic options are insufficient or inadequate. However, the
Committee was aware that a significant proportion of the people in the MDS-004 study were covered by
the marketing authorisation, and that it would be able to make recommendations on lenalidomide for
treating MDS associated with a deletion 5q cytogenetic abnormality on the basis of the whole MDS-004
study population.” Page 37 of appraisal consultation document.

As can be seen within the figures presented outcomes for the isolated del(5q) population are consistent
with the ITT population. Available evidence from the MDS-003 trial and observational data suggests that
outcomes in the isolated del(5q) population are either the same or better than in the overall population. In
the MDS-003 trial, where Tl duration is examined for up to 5 years, outcomes are similar for patients with
and without additional abnormalities for just over 2 years, after which point transfusion independence is
maintained for a longer time period in the isolated del(5q) population (Figure 1b , List 2013; log-rank test
p=0.0198). The same trend of initially similar, followed by long-term improved, outcomes in the isolated
del(5q) population is seen for OS in the same paper.
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Figure 3: Isolated del(5q) vs ITT, response duration (transfusion independence)
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Figure 4: Isolated del(5q) vs ITT, overall survival
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Figure 5: Isolated del(5q) vs ITT, time on treatment
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Conclusions

The published real-world evidence and in-house UK TCS data demonstrate, without exception, at least
equivalent, if not superior, effectiveness (RBC Tl and cytogenetic responses) and overall survival in
lenalidomide-treated non-trial, elderly lower risk del(5q) MDS patient populations relative to MDS-004 and
the economic model. For responding patients, the median duration of RBC transfusion-independence
ranged from 26 to 36 months, demonstrating the prolonged duration of response with lenalidomide seen
in clinical practice. The TCS data and other observational evidence demonstrate that along with the
median being consistent with estimates within the submission, there are patients remaining on
lenalidomide for considerable periods of time (over 60 cycles in the TCS data), which will be given
lenalidomide free of charge with the patient access scheme. Long-term administration is also feasible
given it is an oral therapy that is equally well tolerated in the elderly, with few long term complications to
treatment after the initial myelosuppression.

Celgene have presented these analyses to five expert UK MDS consultants who have all agreed that
31% of patients reaching 26 cycles (as presented in the economic model) is valid in light of the real-world
observational evidence and TCS data. This is consistent with the view from the haematologist who
validated this figure at the first PAS expert panel meeting. Also Prof. Bowen at the first AC meeting
validated the estimated survival in the model and agreed that the median survival estimates presented
within the model were realistic. The panel can therefore be confident that the data and expert clinical
opinion support the validity of the benefits which can be achieved through the PAS in this population.
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Question (b) The timing of the PAS rebate to the NHS needs to be modelled in line with
implementation at 26 cycles.
¢ the model incorporated 2 dose interruptions which added about 5 weeks or so to the 26
cycles so this would mean an additional time before the NHS could expect reimbursement for
the drug. In the real world population with comorbid iliness there could well be more dose
interruptions than the model indicates. The inclusion/exclusion criteria did not really mention
comorbidity other than exclusion of patients with renal dysfunction.
e adelayed saving of the kind proposed might also to be subject to discounting? How/ does the
model account for this?

Response to question (b)

The Committee have highlighted that the cost-effectiveness analysis did not incorporate delayed
lenalidomide costs beyond 27 cycles, whereby earlier treatment interruptions would put back the time
point at which patients reach their 26" treatment cycle and activate the PAS. Celgene acknowledge that
the Committee are correct. Treatment interruptions leading to a longer time before the PAS comes into
effect have now been applied in all analyses presented below.

The mean duration of treatment interruptions across all lenalidomide patients who started on the 10mg
dose is 16 days, which is shorter than the 5 weeks specified by the Committee. This has been calculated
as follows:

¢ Inthe Revlimid patient flow sheet, the following formula has been used:

e =BU24*(1-T24)+BU25*(1-T25)+SUMPRODUCT(BU26:BU283,G26:G283)+BW24*(1-
T24)+BW25*(1-T25)+SUMPRODUCT (BW26:BW283,G26:G283)

e Asthis is a new analysis, the formula has been provided for transparency

e Lenalidomide use in each 28-day model cycle is composed of time spent in receipt of each
lenalidomide dose and experiencing an interruption, shown in the patient flow sheet in columns
BT to BX

e The formula above calculates the average number of days spent experiencing a lenalidomide
treatment interruption in each cycle, accounting for the proportion of patients that will have
discontinued lenalidomide

e These are summed across all cycles to give a total, mean treatment interruption of 16.0 days

No correlation was found between the number of interruptions experienced and treatment duration
(Pearson’s product of moments correlation coefficient = 0.37). As such, Celgene have applied a delayed
cost of 16 days of lenalidomide at the 27" model cycle in this updated analysis, and a revised set of
model results are provided below. The first set of results are calculated for three different time horizons; in
addition to the base case lifetime horizon, a 2 year horizon and a 3 year horizon are presented as
requested by the Committee.

The Committee also note in their specification that comorbidities may lead to more dose interruptions in
reality than are modelled. Results of a scenario analysis where various increased mean interruption
durations are applied are provided below to investigate the potential impact of increased interruption
durations.
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The Committee requested clarification on how any cost saving achieved through the PAS is subject to
discounting. Discounting is applied in the model as standard; future costs are discounted at a rate of 3.5%
per year. When the PAS is activated, the saving accrued by lenalidomide costing £0 is implicitly
discounted since best supportive care (BSC) costs at this stage will be subject to discounting. The
lenalidomide acquisition cost remains fixed while cost of BSC is increasingly eroded by discounting.

Results with delayed lenalidomide costs applied — Lifetime time horizon

Table 2: Model outputs by clinical outcomes — Revlimid

Outcome LY (undiscounted) QALY (discounted) | Cost (£)
(discounted)

Transfusion independent 1.72 1.35 £48,096.02

Transfusion dependent 4.05 2.17 £88,816.11

AML 0.29 0.15 £4,558.26

Total 6.06 3.67 £141,470.38

LY, life years; QALY, quality-adjusted life year

Table 3: Model outputs by clinical outcomes — Best supportive care

Outcome LY (undiscounted) QALY (discounted) | Cost (£)
(discounted)

Transfusion independent 0.15 0.12 £2,326.30

Transfusion dependent 4.78 2.70 £117,044.59

AML 0.24 0.13 £3,870.58

Total 5.17 2.95 £123,241.46

LY, life years; QALY, quality-adjusted life year

Table 4: Revised base case results

Technology Total Total | Total Incremental | Incremental | Incremental | ICER (£) | ICER (£)

costs () | LYG QALYs | costs (£) LYG QALYs versus incremental

baseline | (QALYSs)
(QALYsS)

BSC £123,241 | 5.17 | 2.95 - - - £41,767 | -

Lenalidomide | £141,470 | 6.06 3.67 £18,229 0.88 0.72 £38,538 £25,310

BSC, best supportive care; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years
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Scenario analysis results — 2 year, 3 year, 5 year and 10 year horizons

Table 5: Two year time horizon

Technology Total costs | Total Total Incremental Incremental Incremental ICER (£) ICER (£)
(E) LYG QALYs costs (£) LYG QALYs versus incremental
baseline (QALYSs)
(QALYS)
BSC £48,145 1.84 1.18 - - - £40,804 -
Lenalidomide £69,627 1.87 1.36 £21,482 0.03 0.18 £51,230 £119,876
BSC, best supportive care; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years
Table 6: Three year time horizon
Technology Total Total Total Incremental Incremental | Incremental ICER (£) versus | ICER (£)
costs (£) LYG QALYs costs (£) LYG QALYs baseline incremental
(QALYS) (QALYS)
BSC £66,120 2.57 1.62 - - - £40,873 -
Lenalidomide
£82,365 2.64 1.94 £16,245 0.08 0.25 £43,989 £63,780

BSC, best supportive care; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years

Table 7: Five year time horizon

Technology Total Total Total Incremental | Incremental | Incremental ICER (£) versus | ICER (£)
costs (£) LYG QALYs costs (£) LYG QALYs baseline (QALYSs)
(QALYs)
BSC £91,576 3.64 2.23 - - - £41,115 -
Lenalidomide £103,484 3.86 2.61 £11,909 0.21 0.39 £39,612 £30,923

BSC, best supportive care; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years

Table 8: Ten year time horizon
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Technology Total Total Total Incremental Incremental Incremental ICER (£) ICER (£)
costs (£) LYG QALYs costs (£) LYG QALYs versus incremental

baseline (QALYS)
(QALYs)

BSC £117,295 | 4.84 2.82 - - - £41,562 -

Lenalidomide £131,445 | 5.42 3.43 £14,150 0.59 0.60 £38,363 £23,420

BSC, best supportive care; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years

Scenario analysis results — Cost effectiveness of lenalidomide whilst the PAS is in effect

Table 9: Incremental cost effectiveness analysis from 3 years to lifetime

Technologies Total costs | Total Total Incremental Incremental LYG Incremental ilgfan(zntal

£ LYG ALYs costs (£ ALYs
(£) Q (E) Q (QALYs)

BSC £57,121 2.60 1.33 -

Lenalidomide £59,105 3.42 1.73 £1,984 0.82 0.40 £4,960

BSC, best supportive care; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years

Scenario analysis results — Increased total lenalidomide interruption

Table 10: Mean total lenalidomide interruption of 28 days

Technology Total costs | Total Total Incremental Incremental Incremental ICER (£) ICER (£)

(E) LYG QALYs costs (£) LYG QALYs Versus incremental

baseline (QALYsS)
(QALYS)

BSC £123,241 5.17 2.95 - - - £41,767 -

Lenalidomide £140,333 6.06 3.67 £17,091 0.88 0.72 £38,228 £23,731

BSC, best supportive care; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years
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Table 11: Mean total lenalidomide interruption of 35 days

Technology Total costs | Total Total Incremental Incremental Incremental ICER (£) ICER (£)
(E) LYG QALYs costs (£) LYG QALYs versus incremental
baseline (QALYSs)
(QALYSs)
BSC £123,241 5.17 2.95 - - - £41,767 -
Lenalidomide £139,777 6.06 3.67 £16,536 0.88 0.72 £38,077 £22,959
BSC, best supportive care; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years
Table 12: Mean total lenalidomide interruption of 42 days
Technology Total costs | Total Total Incremental Incremental Incremental ICER (£) ICER (£)
(£) LYG QALYs costs (£) LYG QALYs versus incremental
baseline (QALYsS)
(QALYs)
BSC £123,241 5.17 2.95 - - - £41,767 -
Lenalidomide £139,237 6.06 3.67 £15,995 0.88 0.72 £37,930 £22,209

BSC, best supportive care; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years

Conclusions

As expected the ICERs are much higher, in line with the previous ICER presented without the PAS, at the 3 year time horizon. This is because at
this point none of the benefits from the PAS are applied i.e. the costs of lenalidomide are at their highest compared to the benefits achieved. After
this point additional benefits are accrued for patients, in line with the trial evidence, while lenalidomide is provided free of charge in line with the

PAS making treatment highly cost-effective.

By approximately 5 years lenalidomide is cost-effective versus best supportive care. This is the time period which is based upon the least
extrapolation of trial data as evidence is available for lenalidomide within MDS-004 for approximately 5 years.

Increasing the length of treatment interruptions makes little difference to the ICER, with the ICER decreasing with increased length of interruption.
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Question (c) The ‘cloud’ of uncertainty which surrounded the FAD most plausible without PAS
ICER of at least £70,000, now surrounds the with PAS manufacturer base-case ICER of £25,468
and also needs to be explored.

Response to guestion (c)

The specification document noted the uncertainty around the PAS ICER. Please find below results of
additional sensitivity analyses conducted in order to inform the Committee regarding areas of remaining
uncertainty having incorporated the delayed lenalidomide costs described above.

Threshold analyses are presented below which explore the impact of assumptions around the duration of
response and survival, investigating how low the proportion of patients still responding (i.e. on treatment)
would have to fall for lenalidomide to no longer be cost-effective. As the response duration profile
represented with a curve (rather than a point estimate) this analysis was carried out through alteration of
the constant term i.e. we would expect a lower response in real-life due to patient prognostic
characteristics being less favourable which would reduce response on both arms.

At 26 cycles lenalidomide remains cost-effective when 27% of patients are still on treatment, within the
real-world data 28% of patients remained on treatment at this point.

As noted previously one-way sensitivity analysis shows that the model is most sensitive to the
assumptions that are made around the absolute survival of patients receiving best supportive care and
the duration of response to lenalidomide. As presented in the answer to question (a) the results within the
model may represent an underestimate of the effectiveness of lenalidomide as equal or greater
effectiveness has been shown throughout the available real-world evidence we would therefore suggest
that the uncertainty surrounding the ICER is biased in that a lower ICER is more likely in reality.

What is the minimum number of people who need to reach 26 cycles to still be cost-effective?

For lenalidomide to remain cost-effective, its ICER (incremental cost-effectiveness ratio) must remain less
than, or equal to, £30,000. This was achieved by altering the response rate of lenalidomide by means of
changing the log shape response duration curve parameter. This change is shown below in Table 13.

Table 13: Change in response parameter

Parameter ICER = £ 25,310 ICER = £ 30,000
Constant 6.542 6.276
Lenalidomide -0.528 -0.528
Ln(p) -0.172 -0.172

This change in response rate is shown below in Figure 6.
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Figure 6: Response rate
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Originally, with an ICER of £25,310, 31% of patients reached 26 cycles of treatment. After the change in
response rate, with an ICER of £30,000, 27% of patients reached 26 cycles of lenalidomide treatment.

Profile of costs and QALYs over time

The Committee have indicated some uncertainty regarding when the benefits of lenalidomide are
accrued. The analysis below has been provided to remove some of this uncertainty. As demonstrated the
majority of benefits are accrued within the first 5 years of the model with over 90% accrued within the first
10 years. This is the time period which is surrounded by the least uncertainty regarding outcomes as
survival information from the trial is available for up to 5 years.

As Figure 7 demonstrates, with the PAS in place a substantial proportion of the costs on the lenalidomide
arm are comprised by the costs of providing supportive care to patients. As patients are expected to
survive for longer on the lenalidomide arm these supportive care costs (chelation, monitoring and
transfusions) are much higher on the lenalidomide arm and the difference in these costs compared to
BSC is in fact only 20% lower than the lifetime cost of treatment with lenalidomide itself by the end of the
modelled time horizon.

In contrast the majority of the QALY gain for lenalidomide compared to BSC is achieved within the first 10
years of the modelled time horizon (91% of the incremental QALY gain is achieved by 10 years, 64% at 5
years).

The scenario analyses presented around time horizon previously support this analysis with lenalidomide
being cost-effective when any time horizon is studied between 5 years and lifetime.
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Figure 7: Cost profile over time
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Figure 8: QALY profile over time
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Probabilistic and one-way sensitivity analysis using updated PAS results
Table 14: Results from 1,000 PSA simulations

Item Model Result
Mean Incremental Costs £17,784
Mean Incremental QALYs 0.692

Mean ICER £25,708

% of observations cost-effective at £20,000 threshold 25.4%

% of observations cost-effective at £30,000 threshold 64.5%

Figure 9: Cost-effectiveness plane
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Figure 10: Cost-effectiveness acceptability curve
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Figure 11: Deterministic sensitivity analysis output — tornado diagram
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Conclusions
The uncertainty surrounding the ICER should be viewed within the context of the available real-world

evidence presented, the strong support voiced by UK clinicians as part of consultation with both NICE

and the SMC, where lenalidomide has recently been approved within this indication, and the disease

itself: MDS is an orphan disease and isolated del(5q) represents a very small sub-population within this

orphan disease.

In this regard, Celgene would like to make the following points:

MDS is an orphan disease and this particular condition (transfusion-dependent isolated del 5q)
affects an even smaller population (less than in 1 in 100,000 people).

The MDS-004 trial was the largest randomized trial so far in this orphan disease and contains
efficacy data for treatment with lenalidomide at the licensed dose for up to 5 years.

The treatment has already been approved in this indication (US 2005 and Europe 2013) and has
been in use in the US since 2005 and the UK since 2009 which, as demonstrated, has allowed
evidence to be built up demonstrating real-world effectiveness.

Recent data presented at the ASH meeting confirm the clinical effectiveness of lenalidomide
treatment in inducing cytogenetic response as well as transfusion independence and thereby
increasing both OS and AML-free survival (evidence presented later within the answer to this
guestion).

There are no other alternative options for these patients barring regular blood transfusions which
are associated with a high level of patient inconvenience, burden on NHS resources and poor
clinical outcomes including quality of life.

The recently published British Committee for Standards in Haematology (BCSH) guidelines
recommend lenalidomide use within its licensed indication.

There is strong clinical support for introduction of this treatment:

o As noted by the Royal College of Physicians in response to the NICE appraisal for
lenalidomide: “...the magnitude of haemoglobin increase, which is sustained by
lenalidomide, is not normally achieved by alternative strategies to improve anaemia such
as red cell transfusions or ESAs. Indeed red cell transfusion produces a cyclical
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symptomatic benefit but peak haemoglobin concentrations are rarely >110 g/l which are
achieved for perhaps only one week in the typical four week cycle. In contrast most
responders to lenalidomide achieve sustained haemoglobin concentrations >110 g/l for a
median response duration of around 2 years”

o The Royal College of Pathologists stated — “Our experts believe that lenalidomide is a
step change given the very high response rate and magnitude of haemoglobin increase
in these patients”

The UK haematologists consulted by Celgene were of the view that availability of lenalidomide
would not only have a significant positive impact on patient convenience and clinical outcomes,
but would also lower the resource utilization associated with blood transfusions and transfusion
related side effects. Whilst these benefits may not all be explicitly visible in the health economic
modelling, the actual benefit to UK patients could be significant.
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Appendix

Ades et al. 2012 and Le Bras 2011

Relevance to UK patient population:

Elderly population (median age 70.4), compassionate patient named program with less stringent inclusion
criteria than MDS-004. Patients were treated with the recommended schedule of 10mg lenalidomide
daily, 21 days every 28 days for at least 16 weeks.

Relevance to EU licence:

Ninety five lenalidomide treated IPSS lower-risk del(5q) MDS patients. Majority (79%) had an isolated
del(5q) abnormality and 62 (65%) patients previously received treatment for MDS, including ESAs (n=61)
and/or thalidomide (n=3). Patients had baseline RBC transfusion-dependency with median baseline
transfusion burden of 4 RBC units/ 2 months (range 2—-12).

Relevance to economic model and PAS:

The overall response rate to lenalidomide was 65%, with 63% achieving transfusion independence. One
and two-year freedom from RBC transfusions for patients achieving response was 92.5% (95%CI: 85.5—
99.9) and 77% (95%CI: 64.9-91.5), respectively. In patients treated with lenalidomide, the median
survival after diagnosis was 150 months and the 4-year survival after treatment onset was 67%.

Conclusions:

Supports applicability of PAS at 26+ cycles due to high rate of RBC transfusion-independence and
prolonged duration of response within an elderly, real-world population.

Sanchez-Garcia et al. 2011

Relevance to UK patient population:
Multi-centre registry study with less stringent inclusion criteria than MDS-004. 93% (80/86) received the
recommended lenalidomide starting dose and schedule of 10mg 1-21/ 28 days.

Relevance to EU licence:
European patient population of IPSS lower risk del(5q) MDS patients. 84% of patients had isolated
del(5q) and ~85% were RBC transfusion-dependent.

Relevance to economic model and PAS:

51% and 28% of patients achieved sustained or transient RBC transfusion-independence, respectively. In
49 assessed patients, 39% and 20% achieved a complete or partial cytogenetic response. In the
lenalidomide treated patients, the median survival was 62 months, with 2 and 5 year overall survival of
92% and 62%. The median duration of RBC transfusion-independence was 36 months.

Conclusions:
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Supports applicability of PAS at 26+ cycles due to high rate of RBC transfusion-independence and
prolonged duration of transfusion independence within an elderly, real-world population.

Mallo et al. 2013

Relevance to UK patient population:
Particularly elderly cohort with a median age of 75.5 years and with less stringent inclusion criteria than
MDS-004.

Relevance to EU licence:
Predominantly European patient population. 73% of patients had isolated del(5q) and 98% were IPSS
lower-risk del(5q) MDS.

Relevance to economic model and PAS:
78.4% (29/37) achieved RBC transfusion-independence with 30.8% complete cytogenetic response rate.

Duration of response with lenalidomide was 30.4 months.
Conclusions:

Supports applicability of PAS at 26+ cycles due to high rate of RBC transfusion-independence and
prolonged duration of response to treatment within an elderly, real-world population.
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List et al. 2006/2013

Relevance to UK patient population:
Median age was 71 years. Clinical trial patients with similar inclusion/ exclusion criteria to MDS-004.
Patients treated with 10mg lenalidomide, 1-21/28 or continuous.

Relevance to EU licence:
148 IPSS lower risk RBC transfusion-dependent del(5q) MDS. 74.3% had isolated del(5q). Numerous
efficacy analyses restricted to isolated del(5qg) population.

Relevance to economic model and PAS:

When the analyses were restricted to isolated del(5q) patients, 70.9% achieved RBC transfusion-
independence for 28 weeks and the median duration of transfusion independence was 2.3 years. In a
Kaplan-Meier plot examining duration of transfusion independence over time in isolated del(5q) patients,
~40% of responders remained transfusion independent at 4 years (Figure 1b, List et al. 2013).

Conclusions:

Supports applicability of PAS at 26+ cycles due to high rate of RBC transfusion -ndependence and
prolonged duration of response to treatment within a clinical trial setting.
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1. Introduction

Celgene has produced additional analyses in response to specific questions from the appraisal
committee following the Appraisal Committee meeting on Tuesday 7 January 2014.

Specifically NICE requested a cost-effectiveness analysis at 2-3 years (i.e. when the PAS
comes into effect beyond 26 cycles of treatment). The cost effectiveness analysis should
address the following issues/concerns raised by Committee:

a. At 26 cycles, the PAS submission assumes that 31.9% of people survive and will be
eligible for the PAS. The Committee was concerned that the UK patient population likely
to receive lenalidomide after 26 cycles would be much less than 31 %, and that the
proportion of post 26- cycle cycles of lenalidomide would be even fewer. This has
implications for the estimated ICER reduction with the PAS versus the ICER estimate pre-
PAS.

Therefore, the Committee questions what the real world UK population attrition rate

would be for these survivors > 26 cycles? Given that:

e Duration of exposure from the Blood paper on the MDS 004 trial shows 31.9% at 52
weeks (12 cycles)

e The Celgene model for percentage of patients still on drug, and therefore eligible for
PAS, had a figure of 31.9% at 104 weeks (26 cycles).

e These are identical figures: have Celgene modelled that all those still on drug after 12
cycles will still be on after 26 cycles because there is no actual follow up?.

e If you use the Blood data using a simple linear and exponential regression, the linear
model would have no patients left on drug by about 72 weeks (18 cycles). The probably
better fitting, exponential regression would project of the order of 10% patients on
drug at 104 weeks (26 cycles). This would push the ICER up

b. The timing of the PAS rebate to the NHS needs to be modelled in line with
implementation at 26 cycles.

e The model incorporated 2 dose interruptions which added about 5 weeks or so to the 26
cycles so this would mean an additional time before the NHS could expect
reimbursement for the drug. In the real world population with comorbid illness there
could well be more dose interruptions than the model indicates. The inclusion/exclusion
criteria did not really mention comorbidity other than exclusion of patients with renal
dysfunction.

e A delayed saving of the kind proposed might also to be subject to discounting? How/
does the model account for this?

. The ‘cloud’ of uncertainty which surrounded the FAD most plausible without PAS ICER
of at least £70,000, now surrounds the with PAS manufacturer base-case ICER of £25,468
and also needs to be explored.
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2. Response to question A

According to Celgene, “the duration of exposure quoted from the Fenaux paper (Fenaux et al.
2011) for the MDS-004 trial (31.9% at 52 weeks) combines data from the 5mg and 10mg
lenalidomide arms of the trial, is taken from Table 41 in the CSR and relates only to the
double blind phase of the trial.” Celgene explained that “it is essential that treatment exposure
is determined with a 10mg starting dose as the higher dose is associated with significantly
increased cytogenetic responses, rates of RBC transfusion-independence and subsequent
AML-free survival (Sekeres et al. 2013)”. Additionally, Celgene explained that “the data
used in the Fenaux paper is from an older data cut to that used in the model (14 June 2010 vs
15 June 2011). When the additional year of data is included the number of patients reaching
52 weeks (and 26 cycles) is greater.”

ERG Comment

The ERG agrees that all data for lenalidomide in the economic model were taken from the
10mg lenalidomide arm, while data for placebo were taken from the placebo-arm and the
5mg arm in the MDS-004 trial. Although this may seem a conservative approach, it should be
taken into account that for some outcomes the placebo arm had better results than the 5mg
arm (e.g. median survival was 35.9 months (95% CI: 2.1 to 56.5) in the placebo arm and 35.5
months (95% CI: 1.9 to 59.4) in the 5mg arm).

In order to address the concerns regarding real-world UK patient survival and lenalidomide
treatment duration (i.e. maintenance of RBC transfusion-independence) extending beyond 26
cycles to enable implementation and benefit from the PAS, Celgene produced several sources
of information, including a literature search. However, the methods of the systematic review
were not described, nor were search strategies and inclusion criteria reported. Therefore, it
was not possible for the ERG to critique this information. For the remaining information, no
references or full papers were provided or were received on or after 10 March (the date this
critique was submitted). Therefore, this information has to be taken at face value.

Data from the Treatment Continuation Scheme Database (TCS), which was set up to monitor
the Pregnancy Prevention Programme (PPP) in the UK, was used to analyse the time spent on
treatment of MDS patients who received lenalidomide between the 5th February 2009 and the
1st February 2014. However, this was a wider group of patients than the population under
consideration in this assessment (adults with MDS associated with a deletion 5q cytogenetic
abnormality and who are red blood cell transfusion dependent). In this dataset, 28% of
patients were still on active treatment after 26 cycles.

Overall, the real-world evidence presented by Celgene seems to suggest that 31% of patients
reaching 26 cycles could be a reasonable assumption.
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3. Response to question B

The committee raised some concerns on the impact of treatment interruptions. Treatment
interruptions delay treatment with lenalidomide and therefore delay the timing of the PAS
taking effect in patients experiencing these treatment interruptions. In addition, the committee
felt that more dose interruptions might be expected in the real world population with
comorbid illness.

As suggested by the committee, the manufacturer incorporated delayed lenalidomide costs
beyond 26 cycles due to earlier treatment interruptions. The length of the 1% interruption was
reported as 17.5 days while the length of the 2" interruption was reported as 13.9 days. These
interruptions put back the time point at which patients reach their 26th cycle of lenalidomide
and from whereon the drug is provided free-of-charge. A 1% interruption is experienced by
68.7% of the patients, 73.8% of these patients experience a 2" interruption. According to the
manufacturer, the mean duration of the first treatment interruption was 12.0225 days (0.687*
17.05 days) and 7.047 days (0.687*0.738*13.9 days) for the second interruption. However,
the average number of days spent experiencing a lenalidomide treatment interruption in each
cycle was adjusted for the proportion of patients that will have discontinued lenalidomide
(i.e. patients who died or stopped responding). The overall average was therefore 16.03 days.

ERG Comment

Since the effectiveness (in the model) is not influenced by treatment interruptions, the
proportion of patients experiencing treatment interruptions as well as the average duration
only influences the costs (in the model). This impacts the ICER in two ways; first, the
treatment costs are postponed and due to discounting, the drug costs are reduced. Second,
there is a small proportion of patients that goes off treatment during the 27th cycle and thus
these patients no longer benefit from the PAS where before a benefit of the PAS was assigned
to these patients.

The average duration of treatment interruptions according to the manufacturer (16.03 days)
seems to be weighted twice by accounting for the proportion of patients that will have
discontinued lenalidomide (i.e. patients who died or stopped responding). According to the
ERG the mean duration of lenalidomide should be similar to the mean length of the 1% and
2" interruption, weighted for the proportion of patients experiencing one or two
interruptions, 68.7% and 50.7% respectively. This would result in a mean duration of 19.07
days (0.687*17.5 + 0.507* 13.9) instead of 16.03 days. Nevertheless, the impact on the ICER
of this double weighting is negligible, £25,455 vs. £25,310.

In addition, there appears to be a discrepancy between the length of treatment interruptions
reported in the model and those reported in the clinical study report for MDS004. In table
14.3.1.3 of the CSR (appendix 1), a mean length of the first interruption of 26.8 days is
reported instead of the 17.5 days in the model. Likewise, for the second interruption a length
of 23.9 days is reported in the CRS versus 13.9 in the model.

4
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A possible way to reconcile these numbers is that the 17.5 in the model is the average over all
patients instead of the average per patient with interruption. If that is indeed the case, again
data is adjusted twice. If this is corrected, the ICER becomes £24,263.

Comorbidities and more interruptions

The committee noted that comorbidities in the real world population may lead to more dose
interruptions in daily practice. The manufacturer conducted scenario analysis that increased
the mean duration of interruptions. According to the ERG, these scenario analysis do not
provide an answer to the question of the impact of comorbidities on the ICER and PAS
scheme since these scenarios assume that the number of days without treatment increases,
hence the cost of treatment are reduced while the effectiveness is not altered. According to
the ERG these scenarios do not reflect reality and therefore do not provide additional
information.

Nevertheless, as noted by the committee, the exclusion criteria did not contain comorbidities
other than exclusion of patients with abnormal laboratory values, so it is well possible that the
MDSO004 population resembles the UK population that will be treated with regards to
comorbidities. Besides, while treatment interruptions postpone costs and delay the activation
of the PAS, the impact of treatment interruptions on the total costs is not substantial. But
again, the model assumes that the effectiveness is unaffected by longer treatment
interruptions. While the manufacturer mentioned that no correlation was found between the
number of interruptions experienced and treatment duration the ERG considers it reasonable
to assume that treatment duration and the number of interruptions are associated with
response duration.

The ERG was able to replicate all additional analyses done by the manufacturer, except for
the scenario in which the duration of treatment interruption was varied. This was due to the
fact that no information was provided how this time would be divided between 1st and 2nd
interruption.

4. Response to question C

The committee requested the manufacturer to explore the cloud of uncertainty surrounding
the ICER with PAS.

The manufacturer presented threshold analyses to investigate how low the proportion of
patients still responding would have to fall for lenalidomide to be no longer cost-effective by
altering the response curve. At 26 cycles, lenalidomide treatment remained cost-effective
(ICER £30,000) when 27% of the patients reach the 26" cycles.

In addition, to reduce the uncertainty of the committee regarding when the benefits of
lenalidomide are accrued, the manufacturer demonstrated that 90% of the benefits accrued
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within the first 10 years while the majority of benefits are obtained during the first 5 years.
This time frame is surrounded by the least uncertainty regarding survival and progression to
AML since information from the trial was available for up to 5 years.

ERG Comment

As can be seen from Figure 7 and 8 in the additional evidence submitted by the manufacturer,
the ERG agrees with the manufacturer that 90% of the QALY gain happens during the first
10 years and 64% at 5 years. This is important since the first 5 years is surrounded by the
least uncertainty.

The output from the PSA with PAS including treatment interruptions is almost similar to the
results from the PSA with PAS without treatment interruptions. The same 10 parameters
affecting the ICER were identified.
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Appendix 1

Celgene Corporation Page 1 of 1
Protocol: OC-5013-MDS-004
Table 14.3.1.3
Study Drug Dose Reduction for All Subjects by Initial Treatment Group (Double-blind - Safety Population)

PLACERO 5 M3 QD 10 MG QD
Doae Reduction (H=6T) [(H=69]) (=63}
Had at least one doge reduction/interruption due to AE n (%) n %) n (3
Yes 2 [ 3.m 41 [ 59.4) 43 | 62.3)
Ko &5 [ 97.0) 28 | 4D.6) 26 [ 37.7)
Time to first dose reduction/interruption {dayal due to AE[1]
" 2 41 43
Mean 79.0 59.2 50.1
ED 9.90 48.75 56.66
Median T9.0 43.0 27.0
Min, Max J2.0, 86.0 7.0, 215.0 10.0, 2Z69.0
Duration of first dose interruption({days} [Z]
" 2 41 43
Mean T-0 16.2 26.8
ED B.49 15.50 34 .37
Median 7.0 11.0 14.0
Min, Max 1.0, 13.0 1.0, 4.0 1.0, 161.0
Had eecond dose reduction/interruption due to RAE n (%) n (&3] n (%)
Yes o( o.0 B [ 11.6]) 24 | 34.8)
Ko &7 (100.0) 61 [ 8B.4) 45 | 65.2]
Interval between first and second reduction/interruption{daya) [3] due to AE
)i a ' 24
Mean KR 40.4 as.0
ED KR 30.45 a4 .80
Median KR ase.0 &61.0
Min, Max MA, WA 6.0, 105.0 3.0, 350.0
Duration of second dose interruption(days) [2]
" a 2 24
Mean A 16.1 23.9
ED KA 1%.B5 49 .80
Median KR 11.5 13.5
Min, Max MA, HA 1.0, 49.0 1.0, 252.0

[1] Time to dose reduction/interrupticn is the time from firat dose of study medication to the start of first reducticn/interruption.
[2] Duration of doee interrupticon is the time from last dose of one dosing regimen to first dose of the next doeing regimen. A dosing
change is coneidered an interrupticon if the start of the new doaing record is greater than 1 day after the end of the previous

dosing record.
[3] Time from the start of the first dose reduction/interruption to the start of the second dose reduction/interrupticon.
PFrogram path: %\SUMSASPRODDEWdata'\prd\Projects\COC-5013%CC-5013-MD5-004 programsYTablesdose-reduc.sas
Run date: O0TOCTZO10 Data extraction date: 060CT10:16:09:19






25" January 2014

Dear Frances,

Question

‘in the real world population will 32% of the population survive >26 months and
what would the attrition rate be for these survivors. If you could point us to the data
that would be most relevant for a typical UK population, that would be most
helpful’.

Answer

The simple answers to the question that you ask is YES to part 1 but the attrition rate
for survivors beyond 26 months is difficult to estimate as there are no good quality
registry data with reliable outcome information. Part 2 of your question - there are
no specific UK data that are reliable but | can extrapolate from other sources.

| am not sure how the above question informs the current discussion, but having
only been involved in the STA early in the process, | will expand into territory that
may be directly relevant to the STA and the PAS. The data that | will discuss below
are extracted from the following sources: MDS-004 study analysis of patients with
isolated del(5q) which is the EMEA licensed indication,(Mufti et al., 2013) a
comparative study of MDS 003/004 data (LEN treated) with a multicenter
international registry collaboration (untreated),(Kuendgen et al., 2012) a matched
pair analysis (propensity scoring) of LEN treated patients in a French compassionate
use programme vs. untreated patients in French clinical trials before the advent of
lenalidomide (untreated)(Ades et al., 2012), a smaller French cohort from the
compassionate use programme(Le Bras et al., 2011) and finally the community-
based EUMDS Registry programme (unpublished) which has registered >1500
patients from 131 centres with low-risk MDS from diagnosis and has a median follow
up of 2 years.(Smith et al., 2013)

1. Are the trial and comparative study populations representative of the real-
world?

All study populations are younger than the EUMDS population. The oldest
study population is the Ades study but the median age is still nearly 4 years
younger than EUMDS.

2. Is this difference clinically significant in the context of overall survival?
Maybe not. Within the EUMDS we have not yet analysed outcome for the
patients with isolated del(5q) but have a substudy with that intention.
However the median (2yr) OS for patients within the subgroups that will
contain those with del(5q), namely ‘MDS with 5q syndrome’, RCMD and
RAEB-1 is 83%, 77% and 73% respectively. We have no data on the influence
of LEN on these outcomes. This is comparable to the 2yr OS in untreated
patients in the Kuendgen series (74%).

3. What is the OS in LEN treated patients?

In a posthoc subgroup analysis of the MDS 004 study patients with isolated
del(5q) only treated with LEN 10mg (EMEA licenced indication and dose),





median OS is 4 yrs (median age 69y). Age was a significant determinant of OS
in multivariate analysis but only of borderline significance in univariate
analysis. In the Ades, series median OS for the LEN treated group was 150
months from diagnosis with a 4 yr survival of 67% from the onset of LEN
treatment.

4. Whatis the OS in responders to LEN?
Difficult to answer confidently but for what it is worth a landmark analysis on
relatively small numbers in the 004 study group with isolated del(5q)
indicates an OS for responders of 5.7 yrs.

5. What is the duration of response to LEN?
Probably around 2- 2.5 years median response duration. MDS 004 data for
isolated del(5q) response duration is not yet reached but 1.6yrs is the lower
end of the 95% Cl. For all patients with del(5q) the Le Bras study quotes 2 yr
response duration of 77%.

| hope that this information will be of help,

Yours sincerely,

Prof David Bowen
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