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B.1. Decision problem, description of the technology and

clinical care pathway

Summary of the decision problem, technology, and clinical care pathway

Decision problem

Pembrolizumab is proposed as an option for the management of adults with
relapsed or refractory classical Hodgkin Lymphoma (R/R cHL) who have
relapsed after or not responded to treatment with brentuximab vedotin (BV)
and are ineligible for autologous stem cell transplant (autoSCT).

The indication specified in the decision problem is narrower than the
marketing authorisation for pembrolizumab in cHL.

MSD’s submission aligns with the final scope issued by NICE in most areas,
deviating from the scope only in the composition of standard of care (SoC).

Technology

Pembrolizumab (KEYTRUDA®) is a humanised monoclonal antibody (mAb)
against the programmed death-1 (PD-1) receptor.

Expression of PD-1 protein, and its ligands PD-L1 and PD-L2, triggers a
signalling cascade that culminates in the suppression of T cell proliferation,
cytokine release and cytotoxicity, a process that modulates the immune
response (to prevent destruction of healthy cells).

Health condition

cHL is a neoplastic disease that affects the lymphatic system, which is an
important part of the body’s immune system.

cHL originates from uncontrolled proliferation of B lymphocytes (white blood
cells) in predominantly lymph node tissues and is characterised by the
presence of Reed—Sternberg cells.

The incidence of HL follows a bimodal age distribution, with the first peak in
young adults (20—24 years) and the second occurring in the elderly (75-79
years).

In 2020, 1,525 new cases of cHL were reported in England.

Data from pembrolizumab’s time in the CDF indicate that there were
approximately 50 unique applications annually for use of pembrolizumab for
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patients with R/R cHL who have been treated with BV and remain ineligible
for autoSCT.

Clinical care pathway

Cure rates for cHL are considered high, with some people achieving cure or
long-term remission after standard first-line chemotherapy and
radiotherapy.

However, those who experience relapse or are refractory to treatment
typically have a poor prognosis, and there is an unmet need for the
management of those with R/R cHL.

Patients with primary refractory disease have been reported to have a
median overall survival (OS) of 19 months compared with 27 months for
patients who achieved a complete response to their primary treatment.

The current standard of care (SoC) for patients with R/R cHL who remain
ineligible for autoSCT after BV comprises various generic chemotherapeutic
options, with choice dependent on individual patient factors.

No equity or equality considerations are anticipated.

B.1.1.

Decision problem

The submission focuses on part of the technology’s marketing authorisation. The

proposed use of pembrolizumab in the management of adults with relapsed or

refractory classical Hodgkin Lymphoma (R/R cHL) who have relapsed after or not

responded to treatment with brentuximab vedotin (BV) and are ineligible for

autologous stem cell transplant (autoSCT) is narrower than the marketing

authorisation for pembrolizumab in cHL (Table 2). Pembrolizumab has previously

been appraised, and recommended as a treatment option, by the National Institute

for Health and Care Excellence (NICE) for those with R/R cHL and no prior exposure

to BV and who have either failed autoSCT or cannot undergo autoSCT but have had

at least two previous therapies (TA772; described in greater detail in Section
B.1.3.4).() The STA presented here is a review of TA540,@ which recommended

pembrolizumab enter the Cancer Drugs Fund (CDF) as an option for the

management of those with R/R cHL who are autoSCT-naive and have failed

treatment with BV and remain ineligible for autoSCT.

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

Final scope issued by NICE®

Decision problem addressed in the
company submission

Rationale if different from the final
NICE scope

chemotherapy including drugs
such as gemcitabine, vinblastine
and cisplatin;

o Best supportive care.

cHL who are not suitable for SCT
after BV have few treatment options,
and most people are likely to receive
single-agent chemotherapy in this
setting. However, no new evidence
on treatment post BV was identified.
For clinical effectiveness, MSD have
considered the standard of care to be
as set out in Cheah (2016),*
including:

e Investigational agent;

Population People with relapsed or refractory As per final scope N/A
classical Hodgkin lymphoma who Note of clarification: Pembrolizumab
have had BV and cannot have was not recommended for treating
autologous stem cell transplant. relapsed or refractory classical
Hodgkin lymphoma in adults who
have had autologous stem cell
transplant and brentuximab vedotin
(TA540®) and so the population of
interest to this STA are those who
transplant naive.
Intervention Pembrolizumab As per final scope N/A
Comparator(s)  Single or combination MSD recognise that patients with R/R | The new SLR for studies on clinical

effectiveness, and updates to the
economic SLRs that formed the basis
of MSD’s original submission to
TA540,@ identified no new study
evaluating the comparators specified
by NICE. Thus, MSD consider that
Cheah (2016) remains the most
relevant study to generate estimates
of comparative clinical effectiveness
versus pembrolizumab for those not
responding to BV. As noted in the

Company evidence submission template for Pembrolizumab for treating relapsed or refractory classical Hodgkin lymphoma [review of TA540]

© Merck Sharp & Dohme (UK) Limited (2023). All rights reserved

Page 12 of 193




Confidential

Gemcitabine;
Bendamustine;
Other alkylatory;
BV retreatment;
Platinum based;
AutoSCT;
Other.

To inform the economic model, MSD
have created a blended comparator
(Table 50) based on Cheah (2016),
Eyre (2017) and expert opinion.®

original submission, Cheah (2016)
reported combined outcome data for
all included chemotherapy regimens,
and the lack of IPD for any of the
treatments precludes MSD from
providing estimates of comparative
effectiveness for pembrolizumab
versus specific regimens.

MSD understand the term Best
Supportive Care to mean “no active
treatment”. Based on feedback from
clinicians this is not a comparator of
interest and is therefore not included
in the submission.

Outcomes

The outcome measures to be
considered include:

Overall survival;
Progression-free survival,
Response rates;

Adverse effects of treatment;
Health-related quality of life;
Time to allogeneic stem cell
transplantation.

As per final scope, with the exception
that time to stem cell transplant is not
broken down by type of transplant
(autologous versus allogeneic) as
separate data were not available.

N/A

Abbreviations: autoSCT, autologous stem cell transplant; BV, brentuximab vedotin; IPD, individual patient data; N/A, not applicable; NICE,
National Institute for Health and Care Excellence; STA, Single Technology Appraisal.
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B.1.2. Description of the technology being evaluated

Pembrolizumab (KEYTRUDA®) is a humanised monoclonal antibody (mAb) against
the programmed death-1 (PD-1) receptor. Expression of PD-1 protein, and its
ligands PD-L1 and PD-L2, triggers a signalling cascade that culminates in the
suppression of T cell proliferation, cytokine release and cytotoxicity, a process that
modulates the immune response (to prevent destruction of healthy cells).®)
Expression of PD-L1 and PD-L2 is frequently upregulated on the surface of tumour
cells, as well as other cells in the tumour microenvironment. By binding to the PD-1
receptor, and thus blocking its interaction with PD-L1 and PD-L2, pembrolizumab
reverses PD-1-mediated T-cell suppression, thereby reactivating tumour-specific

cytotoxic T lymphocytes and restoring antitumour immunity.

A description of pembrolizumab and its proposed use for the treatment of R/R cHL is
available in Table 2. The draft Summary of Product Characteristics (SmPC) is
provided in Appendix C.

Table 2. Technology being evaluated

UK approved name and Pembrolizumab (KEYTRUDA®)
brand name
Mechanism of action Pembrolizumab is a monoclonal antibody that binds to the

PD-1 receptor, thereby potentiating an immune response
to tumour cells.

Marketing authorisation/CE | On 28 January 2021, the EMA granted an amendment to
mark status the marketing authorisation of KEYTRUDA®,” approving
its use as a monotherapy in the treatment of adult and
paediatric patients aged 3 years and older with relapsed
or refractory classical Hodgkin lymphoma who have failed
autoSCT or following at least two prior therapies when
autoSCT is not a treatment option.

Indications and any The proposed indication under appraisal is:
restriction(s) as described
in the summary of product
characteristics (SmPC)

People with relapsed or refractory classical Hodgkin
lymphoma who have had brentuximab vedotin and cannot
have autologous stem cell transplant.

Pembrolizumab, as monotherapy or in combination with
other agents, is also licensed for the management of:®

e Melanoma;
e Non-small-cell lung cancer;
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Cervical cancer;

Urothelial carcinoma;

Head and neck squamous cell carcinoma,;
Renal cell carcinoma;

Colorectal cancer;

Oesophageal cancer;

Triple-negative breast cancer;
Endometrial cancer.

Method of administration The recommended dose of KEYTRUDA in adults is either
and dosage 200 mg every 3 weeks or 400 mg every 6 weeks
administered as an intravenous infusion over 30 minutes.
Therapy must be initiated and supervised by specialist
physicians experienced in the treatment of cancer.

In KEYNOTE-087, patients received pembrolizumab 200
mg once every 3 weeks until disease progression,
unacceptable toxicity, or patient withdrawal.
Pembrolizumab could be administered for a maximum of
35 cycles (~24 months).

Additional tests or None
investigations

List price and average cost | The list price of pembrolizumab is £2,630 per 100 mg vial
of a course of treatment and the total cost per administration is £5,260.

Patient access scheme (if The price of pembrolizumab is subject to a CAA, with a
applicable) simple discount of i}, therefore, administration of
200 mg pembrolizumab will cost £}

Due to the highly confidential nature of the CAA discount,
MSD requests that documentation submitted by the
Evidence Assessment Group does not include the CAA
price but instead refers the reader back to this table.

Abbreviations: autoSCT, autologous stem cell transplant; CAA, Commercial Access
Arrangement; EMA, European Medicines Agency; PD-1, programmed cell death-1; PD-L1,
programmed cell death ligand-1.
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B.1.3. Health condition and position of the technology in the

treatment pathway

B.1.3.1 Health condition

Lymphomas are neoplastic diseases of the lymphatic system, which is an important
part of the body’s immune system.® Neoplastic disorders cause abnormal or
excessive growth of cells in a confined area of the body, which leads to the
development of a neoplasm or tumour. Lymphomas are classified into two main
subtypes — Hodgkin’s lymphoma (HL) and non-Hodgkin’s lymphoma.® HL is a
relatively rare cancer, accounting for less than 1% of all new cancer cases in the
UK.("® HL is further subdivided into nodular lymphocyte predominant Hodgkin
lymphoma (NLPHL) and classical Hodgkin lymphoma (cHL), with cHL making up
95% of cases of HL.('")

cHL originates from uncontrolled proliferation of B lymphocytes (white blood cells) in
predominantly lymph node tissues and is characterised by the presence of Reed—
Sternberg cells, which are large bi- or multi-nucleated cells with a unique
morphology. There are four subtypes of cHL: nodular sclerosis; mixed cellularity
(mostly observed in people infected with HIV); lymphocyte-rich; and lymphocyte-
depleted. The subtypes of cHL have similar prognoses and their individual
management follows the same treatment pathway. In Europe and North America, the
nodular sclerosis subtype accounts for 70% of all cHL. Although typically localised to
a group of connected lymph nodes, cHL can spread to involve multiple lymph nodes
throughout the lymphatic system (Figure 1), and, in advanced stages, may spread to
extranodal sites, such as the bone marrow and spleen, and to organs outside the
lymphatic system, such as the liver or lungs. Other types of extranodal involvement

(e.g., digestive tract, skin, and brain) are rare in cHL.('")

Company evidence submission template for Pembrolizumab for treating relapsed or
refractory classical Hodgkin lymphoma [review of TA540]

© Merck Sharp & Dohme (UK) Limited (2023). All rights reserved Page 16 of 193



Confidential

Figure 1. Lymphatic system of the human body
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Source: Adapted from American Cancer Society.('? Red boxes indicate primary sites of cHL.

The aetiology of cHL is not fully understood but is believed to involve a complex
interplay of altered immune responses, environmental factors and genetic
mutations.('® Factors thought to be associated with an increased risk of developing

cHL include:® 13)

e Lowered immunity;

Having a medical condition that weakens the immune system; or
Taking medicines that suppress the immune system;
e Previous exposure to Epstein—Barr virus, which causes glandular fever;
o Age;
cHL is most often diagnosed in people in their 20s and 30s and those over
age 55 (i.e. incidence is bi-modal by age);
e Family history of cHL, particularly a first-degree relative (i.e., parent, sibling or

child).

Clinically, cHL most frequently presents as painless, persistent swelling of lymph

nodes in the neck, armpit, or groin. Other symptoms can include persistent fatigue,
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fevers and chills, night sweats, unintentional weight loss, loss of appetite, and
pruritus (itching).® Patients are typically divided into those who are experiencing B

symptoms and those who are not, where B symptoms are specified as:('")

e Unintentional loss of more than 10% of body weight over the previous 6
months;

e Unexplained fever of at least 100.4°F (38°C);
¢ Drenching night sweats.

The presence of B symptoms is associated with the development of advanced forms
of cHL and, consequently, worse outcomes. In some patients whose disease affects
the lymph nodes in the chest, swelling of those nodes may press against the trachea

and manifest as coughing or other breathing difficulties.

Diagnosis of cHL is certified by lymph node biopsy and confirmation of the presence
of the hallmark Reed—Sternberg cells.(® After diagnosis of cHL, the stage of disease
is ascertained through blood tests, assessment of kidney and liver function, and
imaging using computed tomography (CT) and positron emission tomography (PET),
or a combination of the two. Staging of disease is established based on the Lugano
classification, which is derived from the older Ann Arbor system,('*) with both tools
having four stages (Table 3). Information on the staging of HL is not consistently
available across the UK due to disparity in the collecting and recording of staging

data.(19)

Table 3. Classification of stages of classical Hodgkin Lymphoma

Stage | Lugano classification? Ann Arbor classification®
[ e Found in only one lymph node area or ¢ A single lymph-node area is
lymphoid organ such as the thymus (I). involved.

e Found only in one part of one organ
outside the lymph system (IE).

[l e Found in two or more lymph node areas | ¢ More than one lymph-node
on the same side (above or below) of the area is involved, confined to
diaphragm (lI). one side of the diaphragm.

o Extends locally from one lymph node
area into a nearby organ (lIE).

1 e Found in lymph node areas above and e Lymph nodes on both sides
below the diaphragm. of the diaphragm are
e Found in lymph nodes above the involved, including
diaphragm and in the spleen. eventually the spleen.
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v e Has spread widely into at least one e One or more areas of
organ outside of the lymph system, such extranodal involvement
as the liver, bone marrow, or lungs. (e.g., lung, liver, bone, bone
marrow).

@ In both systems, the A and B notation is used to denote the absence or presence of B
symptoms, respectively.

® The letter E can be added to indicate one extranodal involvement contiguous to a lymph
node.

After the stage of cHL has been established, patients are further categorised by
prognostic score, which is based on presence of favourable or unfavourable

characteristics and provides an estimate of the likelihood of relapse (Table 4).(11- 15
Applying the prognostic criteria generates three strata of outcome:('")

e Favourable: 20—30% of patients with cHL, overall survival (OS) rate of up to
98% and a relapse rate of <5%;

e Intermediate: 40-50% of patients with cHL, OS rate of up to 94% and a
relapse rate of 10-15%;

e Advanced: ~30% of patients with cHL, OS rate of 80-87% and a relapse rate
of 15-30%.

Patients are also classified as relapsed or refractory, where refractory denotes cHL
that does not respond to treatment or when the response to treatment is short lived.
Stage of disease (early vs late), clinical judgement of prognosis, and relapsed or
refractory status guide the management of cHL (see Section B.1.3.4), with the
overall goal of treatment being achievement of sufficient clinical response to enable

stem cell transplantation.

Table 4. Overview of factors considered when determining likely prognosis(!

German Hodgkin Study Group Lymphoma Study Association and
European Organisation for Research
and Therapy in Cancer

Favourable Favourable
Stage /Il with <3 lymph nodes Stage /Il with none of the factors listed
involved; an erythrocyte in the unfavourable classification

sedimentation rate of <50; no
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extranodal disease; and non-bulky
mediastinal involvement

Intermediate Unfavourable

e Stage I/lIA with >2 lymph nodes | Stage I/Il with one of these factors:
involved; an erythrocyte

sedimentation rate of >50; or * Aged older than 49 years;
bulky mediastinal involvement ¢ >3 lymph nodes involved;

e Stage I/IB with an erythrocyte e An erythrocyte sedimentation rate
sedimentation rate of >50 or >2 of >50 and A symptoms or an
lymph nodes involved erythrocyte sedimentation rate of

>30 and B symptoms;

e Extranodal disease;

e Bulky mediastinal involvement or
diameter >10 cm.

Advanced Advanced

o Stage ll/IV Stage IlI/IV
o Stage IIB with extranodal

involvement or bulky mediastinal
involvement

B.1.3.2 Epidemiology

Surveillance data from England, Scotland, and Wales, as reported by Cancer
Research UK, show that the incidence of HL follows a bimodal age distribution, with
the first peak in young adults (20-24 years) and the second occurring in the elderly
(75-79 years).('%) Of HL cases reported in the UK, the division between females and
males is 42% and 58%, respectively, and incidence rates are significantly lower in

females than males in several (mainly older) age groups.

The most up-to-date estimates of incidence of cHL are available for 2020, when
1,525 new cases of cHL were reported in England, with a breakdown of cases by

age and stage of:('6)
e 0-19years: 170 (11%);
stage not reported
e 20-59 years: 910 (60.0%);

stage 1, 71 (8%); stage 2, 298 (33%); stage 3, 126 (14%), stage 4, 280
(31%), stage unknown, 136 (15%);

e over 60 years: 445 (19%);
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stage 1, 47 (11%); stage 2, 81 (18%); stage 3, 99 (22%), stage 4, 139
(31%), stage unknown, 79 (18%)

The incidence of cHL reported for 2020 may underestimate the number of new cases
diagnosed annually in subsequent years, when taking into consideration the strain
the COVID-19 pandemic, which began in 2020, placed on healthcare settings across
the UK, a situation from which many services have not yet fully recovered. Cancer
services continue to face significant challenges, with persistent delays to and
decreases in tests, diagnosis, and treatment. Research on cancer statistics
commissioned by Cancer Research UK indicates that, in 2023, the number of people
awaiting a key diagnostic test in England is amongst the worst on record (since
2006).'") Additionally, the target of urgent suspected cancer patients being seen by

a specialist within 2 weeks of referral has not been met since May 2020.(17)

Incidences of HL pre-2020 may offer an estimate that better reflects the number of
cHL diagnoses in future years, when taking together population growth and the
anticipated return of healthcare services to levels recorded pre-COVID-19 pandemic.
Annual incidence of HL in England for the period 2015-2019 suggests fluctuation
across the years in the number of people diagnosed with HL, but the number of
cases seems to be consistently higher than that recorded in England in 2020 (Table
5).(18) Additionally, Cancer Research UK estimates that 2,400 cases of HL will be
recorded annually in the UK for the period 2023—-2025, rising to around 2,900 cases
annually in 2038-2040.(10

Table 5. Annual incidence of Hodgkin lymphoma in England for 2015-2019(18)

Year Hodgkin Age standardised rate | Classical Hodgkin
lymphoma a (LCI, ucCl) lymphoma °

2015 1,803 3.4 (3.2, 3.5) 1,713

2016 1,735 3.2(3.1, 3.4) 1,648

2017 1,819 3.3(3.1, 3.4) 1,728

2018 1,786 3.2(3.1, 3.4) 1,697

2019 1,841 3.3(3.2, 3.5) 1,749

@Rate per 100,000 persons.

b Calculated by MSD based on estimate that 95% of HL cases are attributed

to cHL.
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Abbreviations: cHL, classical Hodgkin lymphoma; HL, Hodgkin lymphoma;
LCI, lower confidence interval; UCI, upper confidence interval.

Advances in treatment have led to a substantial improvement in survival for HL, and
therefore cHL, with a decline of 74% in mortality from HL from the 1970s to 2017-
2019.(19 Qutcomes of HL are usually favourable, with 75% of people alive at 10
years and longer after initial diagnosis.('® Around 90% of people are alive at 1 year
after diagnosis, falling to 80% at 5 years. However, analysis of OS by stage of
disease shows a considerable difference in 5-year OS between early and advanced
cHL, with the proportion of people alive at 5 years ranging from 96.0% to 99.4% for
those diagnosed at an early stage compared with 56% to 89% for people with
advanced stage disease. Additionally, those diagnosed with early stage cHL and
favourable characteristics have a better prognosis than those presenting with
unfavourable characteristics, with 5-year OS of 98.8%—99.4% and 96.0-96.2%,
respectively. The reported survival values should be interpreted with caution
because they are likely to be substantially lower in the context of the later lines of
therapy being considered for the proposed position of pembrolizumab in the

treatment pathway.

There is evidence that patients who are described as R/R have poor prognosis
compared with their counterparts who respond to therapy.('®: 20 |n patients with R/R
cHL, time to initial relapse after high-dose chemotherapy and autoSCT was identified
as a key prognostic factor for survival. Patients who relapsed within 12 months of
treatment showed significantly lower survival compared with patients who relapse at
12 months or longer after finishing treatment (n=115: 5-year OS: 44% with relapse at
<12 months vs 63% with relapse =12 months; P=0.03). A retrospective trial of
patients with R/R cHL who had progressed after high-dose chemotherapy and
autoSCT (n=71) also identified time to relapse as a key prognostic factor. Patients
who relapsed within 6 months had a worse prognosis than those who relapsed after
6 months, with a median OS of 15 months and 36 months, respectively. Most people
(96%) had relapsed within 2 years, and 5-year OS was about 20%, which is
markedly lower than the estimate of 80% for HL reported by Cancer Research UK.(1%

Patients with a history of primary refractory disease also had worse outcomes, with a
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median OS of 19 months compared with 27 months for patients who achieved a

complete response to their primary treatment.

B.1.3.3 Burden of disease

A retrospective UK observational study evaluated direct costs of the management of
recurrent HL after autoSCT, encompassing treatment, hospital stay, outpatient visits,
scans, and day care visits.(?") The treatment pathways captured were: chemotherapy
followed by allogeneic SCT (alloSCT); chemotherapy followed by second autoSCT;
best supportive care; and palliative chemotherapy. Chemotherapy followed by
alloSCT was the most expensive treatment option, with best supportive care the
least costly (Table 6). The direct costs associated with the management of R/R cHL
are, therefore, also substantial, and are likely to increase with the management of

disease progression and multiple lines of therapy.

Table 6. Summary of direct costs for treatments used in the management of
recurrent HLZ"

Regimen Mean cost per patient (range), £
Chemotherapy followed by alloSCT 110,374 (69,289-191,670)
Palliative chemotherapy 32,264 (2,686-119,820)
Chemotherapy followed by second autoSCT | 21,612 (21,612-21,612)

Best supportive care 13,288 (8,485-23,295)
Abbreviations: alloSCT, allogeneic stem cell transplant; autoSCT, autologous stem
cell transplant; HL, Hodgkin lymphoma.

In addition to direct costs, given that cHL is one of the more common cancers
observed in young adults, indirect costs affecting both patients and caregivers are
also likely to be substantial, driven by the age (working age) of patients and life lost.
One study estimating paid and unpaid productivity lost due to cancer-related
premature mortality in 31 European countries, including the UK, reported that the
average loss per premature death was highest for HL (€506,345).(22) Caregiver

burden, in terms of time and resource, is also likely to be substantial.
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B.1.3.4 Treatment pathway and proposed positioning of the technology

Cure rates for cHL are considered high, with some people achieving cure or long-
term remission after standard first-line chemotherapy and radiotherapy. Despite the
high survival rate, particularly for those with early stage disease (detailed in Section
B.1.3.2), there remains an unmet need for those who are refractory to treatment or
experience relapse. In the absence of NICE guidelines for the treatment of R/R cHL,
the company outlines below the treatment pathway, and pembrolizumab’s proposed
position, based on NICE recommendations and those of the British Committee for
Standards in Haematology (BCSH).(15 23.24)

B.1.3.4.1 Treatment pathway for relapsed/refractory cHL

Treatment strategies for cHL are typically determined by the stage and
characteristics of disease, lymph node size, involvement of extranodal sites and,
importantly the patient’s age and general health. Updated guidance from the BCSH
details first-line treatment strategies by stage of disease, that is early versus
advanced, and for early stage cHL by presence of favourable or unfavourable
characteristics.®* First-line therapies are based on combination of ABVD
(doxorubicin, bleomycin, vinblastine and dacarbazine) and escalated BEACOPP
(bleomycin, etoposide, doxorubicin, cyclophosphamide, vincristine, procarbazine and
prednisone), with or without radiotherapy (Figure 2). It is noted that older patients
(>60 years) have poorer outcomes, especially with advanced-stage cHL, and they
are more likely to die from non-lymphoma causes, including bleomycin lung toxicity,
and treatment with ABVD and escalated BEACOPP is challenging.®¥

About 10-15% of patients with early stage, and 15-30% with advanced-stage cHL,
will have refractory disease or will relapse after achieving a complete remission. (@3 25
For those patients who do not achieve long-term remission, salvage treatment may
be an option, comprising chemotherapy and/or radiotherapy with the intent to enable
autoSCT, which is regarded as potentially curative: autoSCT involves replacing the
patient’s diseased or damaged bone marrow with healthy stem cells harvested from
their body. Following salvage therapy, the goal of which is to produce a major clinical
response, a subset of patients will remain ineligible for autoSCT, typically due to a

lack of sufficient remission to proceed (i.e., do not achieve complete [CR] or partial
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remission [PR]) or the presence of characteristics, such as older age or a

comorbidity, that would preclude a transplant.

Based on NICE recommendations, treatment options available to those who have
relapsed or refractory cHL after autoSCT are BV (TA524)%) or pembrolizumab
(TA772),() if the patient has not previously received BV (Figure 2). Nivolumab is an
option for those who have undergone autoSCT and treatment with BV, irrespective
of whether BV is given before or after autoSCT (TA462).?") From 2020 until mid-
2023, interim COVID guidance was in place allowing use of BV in 2L instead of 3L
therapy.

Those who are ineligible for autoSCT after initial treatment with chemotherapy, with
or without radiotherapy, are eligible for treatment with BV (TA524)%) or
pembrolizumab (TA772),(") if the patient has not previously received BV. The
KEYNOTE-204 (N=304) open label, randomised Phase Il trial evaluated the clinical
efficacy of pembrolizumab against that of BV in people with R/R cHL, and comprised
a mixture of those had received prior autoSCT (37%) and those who were ineligible
for autoSCT (63%). In the subgroup of autoSCT-naive patients, pembrolizumab was
found to statistically significantly improve progression free survival (PFS) compared
with BV, reducing the risk of progression by 39% compared with BV (hazard ratio
[HR] 0.61; 95% confidence interval [CI] 0.42 to 0.89).

Outcomes after high-dose chemotherapy and autoSCT or alloSCT are influenced by
disease status at the time of SCT.(?8) More favourable outcomes are noted for
patients with chemosensitive (i.e., responsive to chemotherapy) disease,
predominantly those who achieve a complete metabolic response (CMR) as
determined by pre-SCT PET and younger, fitter patients. By contrast, patients who
have chemorefractory cHL, chiefly those who fail to respond to =2 lines of salvage
therapy, are typically considered poor candidates for SCT. SCT is typically only
considered an option for chemosensitive patients. There is some evidence that
treatment with PD-1 blockade (e.g., pembrolizumab and nivolumab) may result in
higher-than-expected response rates to subsequent cytotoxic therapy, a proposal
echoed by clinical experts consulted by MSD, thus potentially improving the

likelihood of subsequent autoSCT or alloSCT.®) A retrospective analysis in patients
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with R/R cHL who received autoSCT after PD-1 blockade found that response to
anti-PD-1 therapy was a statistically significant predictor of improved PFS (18-month
PFS, 51% for non-responders vs 88% for responders; P<0.001; discussed in more
detail in Section B.2.6).(%%)

Given that pembrolizumab has been shown to be associated with improved PFS
compared with BV,2% 30) and considering that pembrolizumab has a favourable
safety profile among a heavily pre-treated patient population, it is anticipated that the
use of BV at the third-line setting in autoSCT-naive patients will decline, with
pembrolizumab the preferred treatment option. However, there will be some patients
for whom clinicians will consider BV to have a more favourable benéefit/risk profile
compared with pembrolizumab. In this late-stage setting, those who do not respond
to BV have a poor prognosis, with few effective treatment options available post BV.
High-dose chemotherapy is unlikely to be a viable treatment option at this stage in
the treatment pathway, with many patients unlikely to be fit enough to tolerate the
associated toxicity. Clinical experts consulted by MSD fed back that single-agent
chemotherapy, often bendamustine due to its low cost, would the treatment of choice

on failure to respond to BV.®

For the reasons outlined above, and the data presented on clinical effectiveness
(Section B.2.6), the company propose that pembrolizumab, in line with its licensed
indication (Table 2), would offer both patients and clinicians a much needed
treatment option for those autoSCT-naive patients who have failed to respond to BV

and remain ineligible for autoSCT (Figure 2).
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Figure 2. R/R cHL treatment pathway in the UK?

Chemotherapy
ABVD or BEACOPP

Salvage chemotherapy andfor radiotherapy

v o ¥
h 4
v ) ¥
. Pembrolizumab (TA772)
Brentuximab (TA524) ‘ (if no prior brentuximab)
¥y
v . ¥ ' PR
. Pembrolizumab (TAT72) ‘ ‘
Bl 2 ‘ (if no prior brentuximab) ‘ I ——

I EE—

Nivolumab after I T 21 Pembrolizumab b
brentuximab and D yebland (prior brentuximab)
autoSCT (TA462) p ILXImaD)

autoSCT (TA462)

@ MSD'’s interpretation of the treatment pathway for R/R cHL based on NICE
recommendations and available guidelines.

® Pembrolizumab’s proposed position in the treatment pathway that is under consideration in
this STA.

Abbreviations: ABVD, doxorubicin, bleomycin, vinblastine and dacarbazine; autoSCT,
autologous stem cell transplant; BEACOPP, bleomycin, etoposide, doxorubicin,
cyclophosphamide, vincristine, procarbazine and prednisone.

B.1.4. Equality considerations

No equity or equality considerations are anticipated.
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B.2. Clinical effectiveness

Summary of key clinical effectiveness information

Pivotal study:

A systematic literature review (SLR) identified one study (KEYNOTE-087)
that provided direct evidence on the efficacy and safety of pembrolizumab
in the management of R/R cHL after BV.

KEYNOTE-087 is an ongoing phase I, multicentre, multi-cohort, single arm,
study of pembrolizumab in patients with R/R cHL. KEYNOTE-087
comprised three cohorts of patients, of which cohort 2 (N=81) is the
population relevant to the STA, that is, those who are SCT-naive and have
relapsed after treatment with, or failed to respond to, BV.

Clinical outcomes are reported from a database cutoff of 15 March 2021,
which represents a median follow up of 62.2 months.

52 (64.2%) and 55 (67.9%) of 81 patients in cohort 2 achieved either CR or
PR as determined by IWG and Lugano criteria, respectively.

29.6% of people from cohort 2 went on to receive SCT.

Median PFS for cohort 2 was 11.1 months (95% CI: 7.5 to 13.7).

Estimated mean OS was 53.7 months (SE 1.8 months). Median OS was not
reached.

Supporting data from the CDF

Data captured prospectively on pembrolizumab between 25 July 2018 and
30 September 2022.

215 unique patients with CDF applications were reported in the SACT
dataset and were included in the final cohort.

SCT was received by 30.2% of all patients and 49% of those identified as
SCT candidate, with an approximate ratio of autoSCT to alloSCT of 35% to
65%.

After a median follow-up time of 19.2 months, 73 (34.0%) of people had
died. Median OS was not reached: mean OS was not available.

Indirect treatment comparisons:

No relevant randomised controlled trial or comparative observational study
was identified by the SLR.
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¢ Estimates of comparative clinical effectiveness for OS for pembrolizumab
versus SoC were derived from unanchored indirect treatment comparisons
versus the excluded study deemed to be most representative of SoC.

e For cohort 2 from KEYNOTE-087, the HRs for OS versus the study most
representative of SoC were 0.25 and 0.24 for a naive-unadjusted
comparison and a MAIC, respectively. Both analyses achieved statistical
significance.

e HR for OS for pembrolizumab versus SoC using the same comparator
study and using the SACT dataset was 0.59 (95% CI: 0.40 to 0.86).

e Bucher analyses using a common comparator indicated HRs of - to 0.41
for pembrolizumab versus SoC, with no 95% confidence interval for the
analyses crossing the line of no effect

Clinical effectiveness conclusions

¢ Analyses carried out by MSD demonstrate that pembrolizumab improves
clinical outcomes in those with R/R cHL who are ineligible for autoSCT after
BV, a population that typically has a poor prognosis and has exhausted
available treatment options.

e MSD consider that KEYNOTE-087 and the SACT dataset represent the
most robust evidence on the clinical effectiveness of pembrolizumab
relevant to the decision problem, but acknowledge the limitation that there is
a paucity of data on comparators relevant to the decision problem.

B.2.1. Identification and selection of relevant studies

A systematic literature review (SLR) was carried out to identify and select relevant
evidence on the efficacy and safety of treatments for patients with R/R cHL. The SLR
focused on those who had failed on treatment with BV and could not have autoSCT,
as per the indication recommended for entry into the CDF in TA540.(?) Given the
narrow target population, to maximize the available evidence base, both clinical trials
(randomised and non-randomised) and observational studies were eligible for
inclusion. As the manufacturer of pembrolizumab, MSD are aware of all relevant
clinical trials for pembrolizumab in the relevant indication. Because BV was approved
by the EMA in 2012,3" a time restriction of 2010 until the date of the search was
applied. Full details on the SLR methodology and results are provided in Appendix

D.1.
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B.2.2. List of relevant clinical effectiveness evidence

The SLR retrieved 1,959 unique records, from which 2 unique trials (10 publications)
were identified and considered relevant to the decision problem. Both trials are
single arm studies evaluating the clinical efficacy and safety of pembrolizumab in
R/R cHL — KEYNOTE-013 and KEYNOTE-087. Given the small number of people in
the relevant population in KEYNOTE-013 (N=9), the study is not discussed further in
Document B, but details on trial design and conduct are provided in Appendix D.1.
Thus, evidence on the clinical efficacy and safety of pembrolizumab is derived from
the relevant subgroup enrolled in KEYNOTE-087 (N=81; Table 7). Data collection for
KEYNOTE-087 is ongoing. Here, 5-year data captured on clinical outcomes and
adverse effects are presented in support of MSD’s application (data cutoff 15 March
2021; Section B.2.6).(3233)

Additionally, to address areas of uncertainty identified by the Appraisal Committee
during TA540, data were collected prospectively for pembrolizumab on specific
outcomes during its time in the CDF (Table 8).3* Data from the systemic anti-cancer
therapy (SACT) cohort for available outcomes are presented alongside outcomes
from KEYNOTE-087. The final cohort for the SACT dataset comprised 215/220
(98%) unique patients with CDF applications.

Estimate of OS for pembrolizumab derived from the SACT dataset is implemented in
the base-case analysis of the economic model, with OS from KEYNOTE-087 used in
a scenario analysis (Section B.3). The SACT data were chosen to inform the base-
case economic analysis as, compared with KEYNOTE-087, the cohort forming the
dataset is more generalisable to the UK population likely to be treated with
pembrolizumab in clinical practice in England. However, as a well-conducted clinical
study, KEYNOTE-087 remains relevant to the decision problem and provides details
on other outcomes of interest encompassing the clinical efficacy and safety profile of

pembrolizumab.
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Table 7. Clinical effectiveness evidence: KEYNOTE-087

Study KEYNOTE-087(32 3%)

Study design Multi-centre, multi-cohort, single-arm, non-randomised
study

Population KEYNOTE-087 enrolled three cohorts, of which cohort 2
is relevant to the decision problem that is the focus of
this STA.
Cohort 1

Participants with R/R cHL who failed to achieve a
response or progressed after autoSCT and relapsed
after treatment with, or failed to respond to treatment
with, BV post-autoSCT.

Cohort 2

Participants with R/R cHL who were unable to achieve a
CR or PR to salvage chemotherapy and who did not
receive autoSCT, but relapsed after treatment with, or
failed to respond to treatment with BV.

Cohort 3

Participants with R/R cHL who failed to achieve a
response to, or progressed after, autoSCT, and had not
received BV after autoSCT and did or did not receive BV
as part of primary treatment or salvage treatment.

Intervention(s) Pembrolizumab

200 mg administered via intravenous infusion (infused
over 30 minutes) on day 1 of each 3-week cycle for up to
35 cycles.

Comparator(s) N/A

Indicate if study supports Yes
application for marketing
authorisation

Indicate if study used in the | Yes; scenario analysis
economic model

Rationale if study not used N/A
in model

Overall survival
Progression-free survival
Response rates
Health-related quality of life
Time to alloSCT

Adverse effects of treatment

Reported outcomes
specified in the decision
problem

All other reported outcomes | ® Time to autoSCT
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Abbreviations: autoSCT, autologous SCT; alloSCT, allogeneic SCT; BV, brentuximab
vedotin; CR, complete remission; N/A, not applicable; PR, partial remission; R/R cHL,
relapsed or refractory classical Hodgkin lymphoma; STA, Single Technology Appraisal.

Table 8. Clinical effectiveness evidence: SACT dataset

Study

Systemic Anti-Cancer Therapy dataset®¥

Study design

Real-world evidence

Data captured prospectively between 25 Jul 2018 and
30 September 2022

Population

Criteria for access to pembrolizumab through the CDF
included:®®

e Adult with histologically documented classical
Hodgkin lymphoma;

e Failed two lines of chemotherapy and also BV;

e Has not received SCT of any kind and is ineligible
for SCT;

o Patient is either a candidate for future SCT if there
is sufficient benefit from pembrolizumab, or not a
candidate for SCT however good the response to
pembrolizumab may be;

e ECOG performance status of 0 or 1;

e No previous treatment with PDL-1, PDL-2, CD137
or CTLA-4 inhibitors.

Intervention(s)

Pembrolizumab

200 mg administered via intravenous infusion (infused
over 30 minutes) on day 1 of each 3-week cycle for up to
35 cycles.

in model

Comparator(s) N/A
Indicate if study supports No
application for marketing
authorisation

Indicate if study used in the | Yes
economic model

Rationale if study not used N/A

Reported outcomes
specified in the decision
problem

e Timeto SCT
e Proportion of patients who receive a SCT;
e Overall survival

All other reported outcomes

e Treatment duration

Abbreviations: autoSCT, autologous SCT; alloSCT, allogeneic SCT; BV, brentuximab
vedotin; CDF, Cancer Drugs Fund; CTLA-4, cytotoxic T-lymphocyte antigen 4; ECOG,
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Eastern Cooperative Oncology Group; N/A, not applicable; PDL, programmed death-
ligand; SCT, stem cell transplant.

B.2.3. Summary of methodology of the relevant clinical

effectiveness evidence

B.2.3.1 Summary of the methodology of the KEYNOTE-087 study

B.2.3.1.1 Trial design

KEYNOTE-087 (NCT02453594(9)) is a phase Il, multicentre, multi-cohort, single
arm, trial of pembrolizumab in patients with R/R cHL. The rationale for selecting a
single-arm, non-comparative trial was largely based on the absence of established
clinical practice at this later-line setting and the limited number of eligible patients for

treatment.

As detailed earlier (Table 7), KEYNOTE-087 comprised three cohorts of patients, of

which cohort 2 is the population relevant to the STA:

e 1: Failed to achieve a response or progressed after autoSCT and have
relapsed after treatment with, or failed to respond to, BV post autoSCT;

e 2: Unable to achieve a CR or PR to salvage chemotherapy and did not
receive autoSCT, but have relapsed after treatment with, or failed to respond
to, BV,

e 3: Failed to respond to, or progressed after, autoSCT and have not received
BV post autoSCT. These patients may or may not have received BV as part of
primary or salvage treatment.

Patients who experienced a CR or PR or had stable disease (SD) could continue
treatment with pembrolizumab 200 mg every 3 weeks (Q3W) for up to 2 years
(approximately 37 administrations via intravenous infusion), or until unacceptable
toxicity or documented disease progression. After documented disease progression,
or the start of new antineoplastic therapy, each patient was to be followed by
telephone for overall survival (OS) until death, withdrawal of consent, or the end of

the study, whichever occurred first.

At investigators’ discretion, patients who attained a CR could consider stopping

pembrolizumab after a minimum of 24 weeks of treatment. Additionally, at least two
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doses of pembrolizumab had to be received after documentation and confirmation of
CR before cessation of treatment was allowed. Patients who later experienced
disease progression were eligible for retreatment with pembrolizumab at the

discretion of the investigator if:

e no cancer treatment had been administered since the last dose of
pembrolizumab;

e the subject met the safety parameters listed in the inclusion/exclusion criteria
of the protocol; and

¢ the trial was open.

Patients would resume therapy at the same dose and schedule as at the time of

initial discontinuation.

Initial disease assessment or tumour imaging must have been performed within 28
days prior to the first dose of pembrolizumab. The site study team must have
reviewed pre-trial images to confirm the patient had measurable disease as set out
in the inclusion criteria. In addition, bone marrow biopsies were collected at

screening.

Tumour imaging could be performed using CT and/or PET. After screening, CT
scans were to be repeated every 12 weeks, with PET repeated at week 12 and week
24 to confirm CR or progressed disease (PD), and as clinically indicated. Disease
assessments and imaging were to continue until documented disease progression,
the start of new anti-cancer treatment, withdrawal of consent, death, or the end of

the study, whichever occurred first.

As of the date of data cutoff (15 March 2021), enrolment was closed, and all enrolled
participants had either completed or discontinued original protocol treatment. The
data presented here correspond to approximately 5 years of follow-up and include
data from participants who were retreated with pembrolizumab after experiencing CR
and relapsing (Section B.2.6).(3?)

B.2.3.1.2  Eligibility criteria

Key inclusion and exclusion criteria for eligibility for KEYNOTE-087 are listed below.
Full criteria are available in the Clinical Study Report (CSR) for KEYNOTE-087.33)
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To be eligible for entry into KEYNOTE-087, patients must:

e Be 218 years of age on day of signing informed consent;
e Have relapsed or refractory de novo cHL and meet one of the following cohort
inclusions:

Cohort 1: Have failed to achieve a response or progressed after autoSCT.
Patients must have relapsed after treatment with or failed to respond to
BV post autoSCT.

Cohort 2: Were unable to achieve a CR or a PR to salvage chemotherapy
and did not receive autoSCT. Patients must have relapsed after treatment
with or failed to respond to BV.

Cohort 3: Have failed to achieve a response or progressed after autoSCT
and not have received BV post autoSCT. These patients may or may not
have received BV as part of primary treatment, or salvage treatment.

Relapsed was defined as disease progression after most recent therapy, and
refractory to treatment as failure to achieve CR or PR to most recent
therapy.

e Have measurable disease, which was defined as at least one lesion that can
be accurately measured in at least two dimensions with spiral CT scan.
Minimum measurement must be >15 mm in the longest diameter or >10 mm
in the short axis;

e Be able to provide an evaluable core or excisional lymph node biopsy for
biomarker analysis from an archival or newly obtained biopsy at Screening. In
addition, patients may provide additional biopsy at Week 12 and at the time of
discontinuation due to progression. If submitting unstained cut slides, freshly
cut slides should be submitted to the testing laboratory within 14 days from
when the slides are cut;

e Must have a performance status of 0 or 1 on the ECOG Performance scale.

Patients were excluded from participating in the trial if they met any of the following

criteria:

e Was participating and receiving study therapy or has participated in a study of
an investigational agent and received study therapy or used an investigation
device within 4weeks of the first dose of treatment;

e Had a diagnosis of immunosuppression or was receiving systemic steroid
therapy or any other form of immunosuppressive therapy within 7 days prior to
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the first dose of trial treatment. The use of physiologic doses of corticosteroids
may be approved after consultation with the Sponsor;

e Had received a prior monoclonal antibody within 4 weeks prior to study Day 1
or had not recovered (i.e., < Grade 1 or at baseline) from adverse events due
to agents administered more than 4 weeks earlier;

e Had received prior chemotherapy, targeted small molecule therapy, or
radiation therapy within 2 weeks prior to study Day 1 or had not recovered
(i.e., = Grade 1 or at baseline) from adverse events due to a previously
administered agent;

e Had undergone alloSCT within the last 5 years. Patients who have had a
transplant greater than 5 years ago are eligible as long as there are no
symptoms of graft versus host disease;

e Had a known additional malignancy that is progressing or requires active
treatment. Exceptions include basal cell carcinoma of the skin, squamous cell
carcinoma of the skin, or in situ cervical cancer that has undergone potentially
curative therapy;

¢ Had evidence of active, non-infectious pneumonitis;

e Had an active infection requiring intravenous systemic therapy;

e Was pregnant or breastfeeding, or expecting to conceive or father children
within the projected duration of the trial, starting with the pre-screening or
screening visit through 180 days after the last dose of trial treatment;

e Had received prior therapy with an anti-PD-1, anti-PD-L1, anti-PD-L2, anti-
CD137, or anti-CTLA-4 antibody (including ipilimumab or any other antibody
or drug specifically targeting T-cell co-stimulation or checkpoint pathways).

B.2.3.1.3  Settings and locations where the data were collected

KEYNOTE-087 is a global study that enrolled 210 patients between 26 June 2015
and March 21 2016 across 51 study sites.(®3) Of the 51 study sites, three were
located in the UK, with the remaining sites located as follows: 23 across Europe
(France, Russia, Italy, Spain, Germany, Greece, Hungary, Sweden, and Norway); 11

in the USA; seven in Japan; four in Israel; two in Australia, and one in Canada.

Of the 210 patients enrolled into KEYNOTE-087, 81 were recruited to cohort 2, with
69 and 60 being eligible for cohorts 1 and 3, respectively. Fourteen patients were

enrolled from the three UK study sites (cohort 1, n=4; cohort 2, n=10).
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B.2.3.1.4  Trial drugs and concomitant medications

Administration of pembrolizumab

All patients received pembrolizumab 200 mg via intravenous (1V) infusion over 30
minutes every 3 weeks (Q3W), with treatment administered in the outpatient setting
by qualified site personnel.(®3) Initiation of pembrolizumab was to take place as close
as possible to the date on which the participant entered into KEYNOTE-087. For
administrative reasons, pembrolizumab could be administered up to 3 days before or
after the scheduled Day 1 of each cycle. Interruptions to the treatment plan for longer
than 3 days and up to 3 weeks were allowed, but required consultation between the
Investigator and Sponsor and written documentation of the collaborative decision on

the management of the patient.

Modification of pembrolizumab dose was permitted on occurrence of adverse events
(AEs), both non-serious and serious, that were thought to be treatment-related. As
an immune-checkpoint inhibitor, pembrolizumab, like other members of this class of
drug, is associated with low grade and manageable immune-mediated AEs, such as
dermatologic, gastrointestinal, and endocrine toxicities. Immune-mediated AEs can

occur shortly after the first dose or several months after the last dose of treatment.

Concomitant medication

Concomitant treatments were allowed at the discretion of the investigator and in
keeping with the community standards of medical care. Use of concomitant
medications, including prescription, over-the-counter, herbal supplements, and IV
medications and fluids, was recorded on the case report form. Changes to
medication during the trial period could also be documented on the case report form,
including dosage, frequency, route, and date of change. Patients taking
anticoagulation therapy were allowed to continue treatment as long as the
prothrombin time or activated partial thromboplastin time was within the therapeutic
range of the intended use of anticoagulants.

All concomitant medications received up to 28 days before the first dose of trial
treatment and 30 days after the last dose of trial treatment were recorded. Prohibited

concomitant medications included:
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¢ Antineoplastic systemic chemotherapy or biological therapy;

e Granulocyte macrophage colony-stimulating factor;

¢ Immunotherapy not specified in the protocol,

e Chemotherapy not specified in the protocol;

¢ Investigational agents other than pembrolizumab;

¢ Radiation therapy;

e Any need for radiotherapy was considered indicative of progressive disease
and resulted in discontinuation of study therapy.

e Live vaccines within 30 days prior to the first dose of trial treatment and while
participating in the trial,

Live vaccines include, but are not limited to, measles, mumps, rubella, and
chicken pox. Seasonal influenza vaccines for injection are generally killed
virus vaccines and are permitted, but, intranasal influenza vaccines are
live attenuated vaccines, and are prohibited.

e Glucocorticoids for any purpose other than to modulate symptoms from an
event of clinical interest of suspected immunologic aetiology.

B.2.3.1.5 Outcomes assessed

Primary outcomes

The primary efficacy endpoint of KEYNOTE-087 is overall response rate (ORR),
which is defined as the proportion of patients who achieved CR or PR at any time
during the study. Classification of CR or PR followed criteria set out by the
International Working Group (IWG) that was established to standardise response
criteria for malignant lymphomas.®”) The primary analysis of ORR was based on
classification of response by blinded, independent central review (BICR). ORR was
reported for the “all subjects as treated” (ASaT) population and for each cohort. A co-
primary objective of KEYNOTE-087 was to determine the safety and tolerability of
pembrolizumab. Efficacy outcomes, in addition to ORR, are reported, as are data on

adverse effects in Section B.2.6.

Other outcomes

Secondary outcomes captured were:

e ORR by investigator assessment according to the IWG response criteria; ")

Company evidence submission template for Pembrolizumab for treating relapsed or
refractory classical Hodgkin lymphoma [review of TA540]

© Merck Sharp & Dohme (UK) Limited (2023). All rights reserved Page 38 of 193



Confidential

e ORR by BICR using the 5-point scale according to the Lugano
Classification;3®)

e Complete remission rate (CRR) by BICR and investigator assessment
according to the IWG response criteria; ")

e CRR by BICR using the 5-point scale according to the Lugano
Classification;®)

e Progression Free Survival (PFS) by BICR and investigator assessment
according to the IWG response criteria; ")

e Duration of response (DOR) by BICR and investigator assessment according
to the IWG response criteria; ")

e OS.

For those patients who achieved CR or PR, DOR was defined as the time from start
of the first documentation of objective tumour response (CR or PR) to the first
documentation of tumour progression or death due to any cause, whichever

occurred first.

B.2.3.1.6  Baseline characteristics of participants in KEYNOTE-087 and the cohort
forming the SACT dataset

KEYNOTE-087

Most people in cohort 2 of KEYNOTE-087 were aged less than 65 years at baseline
(81.5%, Table 9), with a mean age of 42.3 years (standard deviation [SD] 17.4) for
the group. Of the 81 patients enrolled, 44 (54.3%) had an ECOG score of 0 (54.3%),
with the remaining patients having an ECOG score of 1 (45.7%). At study entry, 26
people (32.1%) reported experiencing B symptoms. As expected, based on inclusion
criteria, the patients forming cohort 2 were heavily pre-treated, with a median of 4
lines (range 1 to 11) of prior treatment, and most people had received at least 3 lines

of previous therapy (96.3%).

Table 9. Baseline characteristics of the population of Cohort 2 enrolled in
KEYNOTE-087(3

Characteristic Cohort 2 (N=81), n,
%

Gender

Male 43 (53.1)

Female 38 (46.9)
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Age, years

Mean 42.3

SD 17.4
Median 40
Range 20to 76
<65 66 (81.5)
265 15 (18.5)
20-24 16 (19.8)
25-29 12 (14.8)
30-34 7 (8.6)
35-39 4 (4.9)
40-44 7 (8.6)
45-49 5(6.2)
50-54 8 (9.9)
55-59 5 (6.2)
60-64 2(2.5)
65-69 8 (9.9)
70-74 6 (7.4)
75-79 1(1.2)
Race

American Indian or Alaska native 1(1.2)
Asian 4 (4.9)
Black or African American 2 (2.5)
Missing 1(1.2)
Multi-racial 0

White 73 (90.1)
Ethnicity

Hispanic or Latino 5(6.2)
Not Hispanic or Latino 65 (80.2)
Not reported 7 (8.6)
Unknown 4 (4.9)
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Race group

White 73 (90.1)
Non-White 7 (8.6)
Missing 1(1.2)
US region

us 20 (24.7)
Ex-US 61 (75.3)
Disease subtype

Nodular soaross |65 (802
e celuinty | 100129
Classical Hod.gkin Lymphoma — 1(12)
Lymphocyte rich

Classical Hodgkin Lymphoma — 4(4.9)
Lymphocyte depleted

Missing 1(1.2)
ECOG performance status

0 44 (54.3)
1 37 (45.7)
Prior lines of therapy group

>=3 78 (96.3)
<3 3(3.7)
Prior lines of therapy

Subjects with data 81

Mean 4.0

SD 1.7
Median 4.0
Range 1t011.0
Prior radiation

Yes 21 (25.9)
No 60 (74.1)
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Bulky lymphadenopathy
Yes 12 (14.8)
No 69 (85.2)

Baseline B symptoms
Yes 26 (32.1)
No 55 (67.9)

Baseline bone marrow involvement

Yes 5(6.2)
No 75 (92.6)
Missing 1(1.2)

Abbreviations: ECOG, Eastern Cooperative Oncology
Group; SD, standard deviation.

SACT dataset

In comparison with cohort 2 from KEYNOTE-087, the group of patients forming the
SACT dataset are older and less fit (Table 10).G% Where only 15 (18.5%) patients
from cohort 2 were 65 years or older, 49 (23%) from the SACT dataset were aged 70
years and above at baseline. Considering performance status, where a lower ECOG
score indicates better functionality, 59 (27%) of patients from the SACT dataset had
a baseline ECOG score of 0 compared with 44 (54.3%) for cohort 2. It should be
noted that information on baseline ECOG score was missing for 52 (24%) people
from the SACT dataset.

Table 10. Baseline characteristics of the SACT cohort(34

Characteristic SACT cohort (N=215), n,%
Gender

Male 130 (60)

Female 85 (40)

Age

<40 75 (35)

40 to 49 22 (10)

50 to 59 37 (17)

60 to 69 32 (15)
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70to0 79 43 (20)

80+ 6 (3)

ECOG status at the start of regimen
0 59 (27)

1 86 (40)

2 16 (7)

3 2(1)

4 0 (0)

Missing 52 (24)

Abbreviations: ECOG, Eastern Cooperative
Oncology Group; SACT, Systemic Anti-Cancer
Therapy.

The differences noted in age and performance score between the cohorts from
KEYNOTE-087 and the SACT dataset are to be expected to some degree as it is
recognized that, because of stringent inclusion criteria, participants in clinical studies
are frequently younger, fitter and with fewer comorbidities than patients seen in
clinical practice. However, clinical experts consulted by MSD commented that the
cohort forming the SACT dataset might not be wholly generalisable to patients with
R/R cHL who would now be considered a candidate for pembrolizumab in the fourth-
line setting, being older and less fit than a typical patient at this time.® Clinical
experts highlighted that much of the data informing the SACT dataset were collected
during the COVID-19 pandemic, at which time there were greater concerns about
immune suppression, resulting in adaptations to the typical treatment pathway.
Additionally, there may be challenges to accurately recording ECOG performance
status when completing the form required for access to pembrolizumab through the
CDF.® MSD consider the cohort forming the SACT dataset to be the most
appropriate population to inform the evaluation of the cost effectiveness of
pembrolizumab, with the caveat that there is potentially bias against pembrolizumab

in the analyses, the extent of which cannot be accurately quantified.
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B.2.4. Statistical analysis and definition of study groups in the

relevant clinical effectiveness evidence

B.2.4.1 Statistical analysis and definition of study groups in KEYNOTE-087

B.2.4.1.1  Objectives, hypotheses, and endpoints

Study endpoints were evaluated within each cohort. The statistical methods used to
evaluate primary and secondary efficacy endpoints for KEYNOTE-087 are

summarised in Table 11.

The primary hypothesis tested was whether, after treatment with pembrolizumab, the
ORR for each cohort was greater than a fixed control rate, with ORR assessed by
independent central review and with classification for CR, PR, SD and progressive
disease (PD) as per IWG criteria. As per the earlier definition of ORR, final analysis
was conducted for each cohort when the last patient in the group reached the week
12 response assessment or has discontinued study therapy. The analysis of ORR
consisted of the point estimate and 95% 2-sided exact Cl using the Clopper—
Pearson method, which had least 95% coverage of the true rate (Table 11). As per
the protocol, investigators could continue to treat patients who were classified as
having PD by central review or by site assessment, and so exploratory analyses
(point estimate and 95% 2-sided exact confidence interval) were conducted for ORR
to re-classify those patients who achieved PR or CR after progression as

responders.

Secondary clinical endpoints (i.e., CRR, PFS, DOR, and OS) were evaluated within
each cohort but did not involve hypothesis testing. Considering PFS, disease
progression was assessed periodically and progression could occur any time in the
time interval between the last assessment documenting absence of PD and the
subsequent assessment at which PD was confirmed. For the primary analysis, the
date of progression was approximated by the date of the first assessment at which
PD was objectively documented as per IWG criteria, regardless of discontinuation of
pembrolizumab. Death was always considered as a confirmed PD event. A

secondary analysis was performed for PFS based on investigator's assessment.

Company evidence submission template for Pembrolizumab for treating relapsed or
refractory classical Hodgkin lymphoma [review of TA540]

© Merck Sharp & Dohme (UK) Limited (2023). All rights reserved Page 44 of 193



Confidential

DOR data were censored on the date of the last disease assessment documenting

absence of PD for patients who were:

e still receiving pembrolizumab at the time of an analysis;
e given antitumour treatment (including SCT) other than pembrolizumab; or
e removed from the study prior to documentation of tumour progression.

Additionally, SCT post-initiation of pembrolizumab was considered an indicator of

positive efficacy rather than failure of the current treatment.

Table 11. Analysis strategy for primary and key secondary efficacy endpoints

for KEYNOTE-087

e IWG criteria (2007)C"

method

Endpoint/Variable Statistical method Qgsmzlison aMI;:i)r;%l? ata
Primary outcome
Overall response rate Exact test of binomial People with missing
o IWG criteria (2007)(37) parameter; ASaT/FAS data were
e Independent central . considered non-
review 2-sided 95% exact Cl responders
Secondary outcomes
Overall response rate
e IWG criteria (2007)®" Peoole with missi
_ eople with missing
o Study site Point estimate; ASSTIFAS data were
. Luganosscriteria 2-sided 95% exact Cl a considered non-
(2014)@8) responders
o Independent central
review
Complete remission rate
e |IWG criteria (2007)@"
o Indgpendent central People with missing
review . . .
Point estimate; 2-sided data were
Study site ’ ASaT/FA
° y 95% exact ClI SaT/FAS considered non-
(2014)@8)
o Independent central
review
Progression-free Summary statistics Censored at last
survival using Kaplan—Meier ASaT/FAS

assessment
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o Independent central

review
o Study site
Duration of response
e IWG criteria (2007)@" Summary statistics Al Non-responders
o Independent central using Kaplan—Meier responders were exclu'ded from
review method the analysis
o Study site
Summary statistics
Censored at last
Overall survival using Kaplan—Meier ASaT/FAS

assessment
method

Abbreviations: ASaT, all subjects as treated; Cl, confidence interval; FAS, full analysis
set; IWG, International Working Group.

B.2.4.1.2  Analysis populations

Efficacy analysis population

The analysis of primary efficacy endpoint for all cohorts was based on the all
subjects as treated (ASaT) population, that is, all enrolled patients who received at
least one dose of pembrolizumab. Supportive analyses were conducted using the full
analysis set (FAS) population, which comprised all patients who: received at least
one dose of pembrolizumab; had a baseline disease assessment; and had a post
baseline disease assessment OR discontinued the trial due to progressive

disease/drug related AE.

Safety analysis population

The ASaT population informed the analysis of safety data. At least one laboratory or
vital sign measurement obtained subsequent to at least one dose of pembrolizumab
was required for inclusion in the analysis of each specific parameter. To assess

change from baseline, a baseline measurement was also required.

B.2.4.1.3 Statistical methods

Sample size
Efficacy for each cohort was analysed separately and pooled. The proposed sample
size for each of the three cohorts was 60 patients in the primary analysis population

(ASaT). To ensure inclusion of 180 patients, the protocol outlined that 190 patients
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would need to be enrolled, assuming that approximately 5% of those enrolled would
not receive one dose of pembrolizumab. With 60 patients in the ASaT, for cohort 2
specifically, there would be at least 93% power (one-sided 2.5% alpha level) to
demonstrate that pembrolizumab is superior to a fixed control rate of 5%, assuming
the underlying ORR for pembrolizumab is at least 20%. If the true ORR is 25% or
greater for pembrolizumab, the analysis has >99% power. The choice of 5% for the
fixed control rate for cohort 2 was based on a reported response rate of 30% for
patients with R/R HL who were treated with BV, and who were either SCT-ineligible
or had refused SCT (N=20).(39

Multiplicity
The false positive rate for testing the primary efficacy endpoint was controlled at
0.025 (1-sided) within each cohort. No additional multiplicity adjustment was required

because each cohort was evaluated independently.

B.2.5. Critical appraisal of the relevant clinical effectiveness

evidence

The critical appraisal of KEYNOTE-087 was based on the Newcastle—Ottawa Scale,
which was designed to assess the quality of nonrandomised studies that include a
comparative cohort.% In brief, the tool evaluates three key domains: selection of
study groups; comparability of groups; and ascertainment of exposure or outcome of
interest. Studies are awarded a star or stars, depending on the domain, if they are
deemed to have little to no risk of bias for that parameter, with a maximum possible
score of 9. KEYNOTE-087 was deemed to have a score of 6, which is the maximum

score possible for a single-arm study (Table 12).

Full details of the domains considered and supportive evidence required when using

the Newcastle-Ottawa scale are available in Appendix D1.3.

Table 12. Quality assessment of KEYNOTE-087

Newcastle-Ottawa Scale domain KEYNOTE-087
score

Selection

Representativeness of the exposed cohort *
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Selection of the non-exposed cohort Not applicable

Ascertainment of exposure *

Outcome of interest not present at start of study | *

Comparability Not applicable
Outcome

Outcome assessment *

Duration of follow-up *

Loss to follow-up *

B.2.6. Clinical effectiveness results of the relevant studies

Cohort 2 of KEYNOTE-087 comprised 81 patients. The first patient in Cohort 2
enrolled on 24 June 2015, and the last entered the study on 16 December 2015.
Information relating to participant enrolment and baseline characteristics, as reported
in Table 9, are reported from the CSR drafted in June 2016. Data on clinical efficacy
and safety for pembrolizumab, as relevant to this submission, are based on a
database cutoff of 15 March 2021.(33) Median duration of follow-up for cohort 2, as of
15 March 2021, was 62.2 months (range: 2.1 months to 67.5 months).

At the time of the latest data cutoff, 15 March 2021, 13 (16.0%) of the 81 patients
from cohort 2 had completed treatment (Table 13). Of the 68 (84.0%) patients who
discontinued pembrolizumab, 37 (45.7%) stopped treatment due to progressive

disease, 9 (11.1%) due to complete response, and 5 (6.2%) due to adverse event.

Table 13. Disposition of patients forming cohort 2 of KEYNOTE-087

Cohort 2 (N=81)
n (%)
Status for study medication in trial segment treatment
Started 81
Completed 13 (16.0)
Discontinued 68 (84.0)
e Adverse event 5(6.2)
e Bone marrow transplant 2 (2.5)
e Clinical progression 1(1.2)
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e Complete response 9(11.1)
e Lost to follow up 2(2.5)

e Physicians Decision 6 (7.4)

e Pregnancy 1(1.2)

e Progressive disease 37 (45.7)
e  Withdrawal by subject 5 (6.2)

B.2.6.1 KEYNOTE-087: clinical outcomes

B.2.6.1.1  Overall response
The primary clinical outcome evaluated in KEYNOTE-087 was ORR as determined
by BICR and based on IWG response criteria, with a secondary endpoint of ORR

assessed following the Lugano classification system.

In the ASaT population, 52 (64.2%) and 55 (67.9%) of 81 patients achieved either
CR or PR as per IWG and Lugano criteria, respectively (Table 14).

Median time to response by BICR and IWG criteria for those achieving CR or PR
from cohort 2 (n=52) was 2.8 months (range: 2.2 to 11.0 months; Table 15), and the
median DOR was 11.1 months (range: 0.0+ to 59.0+ months). Response durations
of 212 and 224 months were observed in 15 (45.6% by KM estimation; Figure 3) and
10 (32.6% by KM estimation) participants, respectively (Table 15).

Table 14. Summary of best overall response based on central review as per
IWG and Lugano classifications(?)

Level of response | Cohort 2 (N=81)
n (%) 95% CI? n (%) 95% CI?
IWG criteria Lugano criteria
OR (CR + PR) 52 (64.2) 52.8t0 74.6 55 (67.9) 56.6 to 77.8
CR 21 (25.9) 16.8 to 36.9 23 (28.4) 18.9t0 39.5
PR 31 (38.3) 27.7t049.7 32 (39.5) 28.8t0 51.0
SD 8 (9.9) 4.4t018.5 6 (7.4) 28to 15.4
PD 19 (23.5) 14.8 to 34.2 18 (22.2) 13.7 t0 32.8
NA 2 (2.5) 0.3t0 8.5 2 (2.5) 0.3t0 8.5
@ Based on binomial exact confidence interval method.
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Abbreviations: Cl, confidence interval; CR, complete remission; IWG, International
Working Group; NA, no assessment; OR, objective response; PD, progressive disease;
PR, partial remission; SD, stable disease.

Table 15. Summary of time to response and response duration for those
achieving CR or PR in cohort 2 and based on BICR and IWG criteria®?)

Outcome Cohort 2 (n=52)
Time to response (months)

e Mean (SD) 3.2(1.4)

e Median (range) 2.8 (2.2t0 11.0)
Response duration (months)

e Median (range) 11.1 (0.0+ to 59.0+)
e 95%CI 7.9t016.8

o  Number with response lasting 23 months (%)? 36 (84.5)

e Number with response lasting 26 months (%)? 24 (69.1)

e Number with response lasting 29 months (%)? 19 (54.7)

e Number with response lasting 212 months (%)? 15 (45.6)

e Number with response lasting 224 months (%)? 10 (32.6)

¢ Number with response lasting 236 months (%)? 5 (20.7)

e Number with response lasting 248 months (%)? 2(20.7)

@ From product-limit (Kaplan—Meier) method for censored data.

Abbreviations: BICR, blinded independent central review; Cl, confidence
interval; CR, complete remission; IWG, international working group; PR, partial
remission; SD, standard deviation.
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Figure 3. Kaplan—Meier estimates of duration of objective response for cohort
2 based on central review and IWG criteria®3
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B.2.6.1.2 HRQoL
In the ASaT population of KEYNOTE-087 (N=210), pembrolizumab was associated

with a clinically meaningful improvement in EQ-5D from baseline to week 12, with a
mean change in score of 8.4 points, where >8 point increase represents the
threshold for a minimal clinically important difference (Table 16). The greatest
improvements in HRQoL were recorded for those patients classed as responders,
that is, those achieving CR or PR. Responders demonstrated a clinically meaningful
improvement in QoL, as assessed by both tools, at week 12 compared with patients
with SD or PD (Table 16). Considering the disease-specific questionnaire EORTC
QLQ-C30, responders had a mean change in score of 10.4 points from baseline to
week 12, where a 210 point increase represents the threshold for a minimal clinically

important difference.

Table 16. Summary of HRQoL endpoints in KEYNOTE-087

Population Change from baseline at week | Change from baseline at week
12 12
EORTC QLQ-C30 EQ-5D-VAS
N@ Mean (Sdev) N Mean (Sdev)
ASaT 184 8.6 (1.6) 191 8.4 (1.4)
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CR/PR 110 10.4 (2.1) 116 10.9 (1.8)
SD 48 7.3(3.2) 49 5.4 (3.0)
PD 26 3.5 (3.6) 26 2.6 (2.7)

@ Number of patients in the ASaT population with observations at baseline and week
12. Data cutoff of 25 September 2016.

Abbreviations: ASaT, all subjects as treated; CR, complete remission; EORTC
QLQ-C30, European Organization for Research and Treatment of Cancer quality of
life questionnaire-core 30; EQ-5D VAS, EuroQOI 5 dimensions visual analogue
scale; PD, progressive disease; PR, partial remission; SD: stable disease; Sdev,
standard deviation.

B.2.6.1.3 SCT

Data on the proportion of people receiving a SCT and time to SCT are available from
both KEYNOTE-087 and the SACT dataset.

Proportion of people receiving SCT

The proportion of people undergoing a SCT was similar for cohort 2 and the SACT
dataset, with 29.6% and 30.2% of people receiving SCT, respectively.

Considering cohort 2 of KEYNOTE-087, of the 24 (29.6%) patients who went on to
receive SCT, 14 (568.3%) and 9 (37.5%) underwent autoSCT and alloSCT,
respectively.“!) One person received both auto- and alloSCT. Baseline
characteristics for the subgroup of patients from cohort 2 receiving SCT are

presented in Appendix E.

Of the 215 people forming the SACT dataset, 132 (61%) patients were identified in
Blueteq as being suitable candidates for SCT (Table 17).%4) In contrast to cohort 2 of
KEYNOTE-087, of the 65 (30.2%) patients from the SACT dataset having undergone
SCT, the majority received alloSCT (23 [35.4%] receiving autoSCT vs 42 [64.6%)]
receiving alloSCT; Table 17). The proportion of autoSCT versus alloSCT recorded

for the SACT dataset has been incorporated into MSD’s economic model.

Table 17. Applications to CDF for pembrolizumab for treating cHL — SCT
suitability in Blueteq and SCT procedures in HES(4

SCT Blueteq SCT | HES HES HES HES
suitability | suitability® AlloSCT | AutoSCT SCT (N) SCT (%)
(N) (N) (N)
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Candidate 132 42 23 65 49
for future
SCT

Not a 83 3 1 - -
candidate for
SCT

Total 215 45 24 65° -

@ Applications made between 25 July 2018 and 30 September 2022.

b Total number of SCTs including those who were not initially deemed a candidate for SCT
seems to be 69 rather than 65. MSD have taken the 65/215 at face value and discuss an
alternate assumption of 69/215 in the economic analysis.

Abbreviations: alloSCT, allogeneic SCT; autoSCT, autologous SCT; cHL, classical
Hodgkin lymphoma; HES, Hospital Episodes Statistics.

Clinical experts consulted by MSD indicated that they considered the ratio of
autoSCT to alloSCT in the SACT, which is approximately 35% autoSCT to 65%
alloSCT to be higher for alloSCT than would be seen in clinical practice in England.®
One clinical expert suggested that alloSCT is typically now only performed on
relapse post-autoSCT. Patients with cHL who are SCT-naive, including those who
have relapsed after achieving remission from initial treatment, would be considered
for autoSCT if they are fit enough to undergo the procedure and have achieved a
sufficient clinical response to chemotherapy.('" A complication that can occur after
SCT, predominantly alloSCT, is graft-versus-host disease (GVHD), which is an
immune complication arising from the recognition and destruction of the recipient’s
tissues and organs by the donor’s T cells.“?2 GVHD, which can be acute or chronic,
is associated with high morbidity and mortality. The potential for the complications
associated with alloSCT lead to its use typically being limited to young patients who
relapse quickly after high-dose chemotherapy and autoSCT, or those who are
chemorefractory and achieve a response to checkpoint inhibitors.('") Additionally,
people may choose not to undergo SCT. Given that the patients forming the SACT
dataset are older and less fit than those enrolled into cohort 2 of KEYNOTE-087, and
that all patients are SCT-naive, it could be expected that a larger proportion of
people in the SACT dataset would have undergone autoSCT compared with
alloSCT.
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Time to SCT

An outcome of interest specified in the decision problem was time to alloSCT (Table
1). However, data are only available for combined time to autoSCT or alloSCT for
both cohort 2 of KEYNOTE-087 and the SACT dataset. There was a considerable

difference in time to SCT between the two cohorts.

For cohort 2 of KEYNOTE-087, the estimated mean time to SCT was 30.3 months
(131.4 weeks).“") For the SACT dataset, of patients eligible for SCT, median time to
SCT was 17.5 months (532 days; Figure 4).34 MSD note that time to SCT limited to

those receiving an SCT is not reported separately.

Figure 4. Kaplan—Meier estimates for time to SCT in HES (N=132)(34)
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A potential explanation for the marked difference in time to SCT could be variation in
clinical practice between England and the other countries participating in KEYNOTE-
087 in transitioning people from chemotherapy to SCT, particularly if a patient is
deemed a potential candidate for SCT. As noted in Section B.2.3.1.3, only 10 people
from the UK were enrolled into cohort 2, of whom five went on to receive SCT.
However, it is unclear whether the five patients receiving SCT would be classed as a
future candidate for SCT. MSD consider the time to SCT derived from the SACT

dataset to be more generalisable to clinical practice in England.
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B.2.6.1.4 PFS

PFS was defined as the time from first dose to the first documented disease

progression by BICR and by site assessment according to IWG criteria or death due

to any cause, whichever occurred first.

Of the 81 people forming cohort 2, 57 (70.4%) experienced an event (Table 18).

Median PFS in the ASaT population, as assessed by BICR and IWG criteria, was

11.1 months (95% CI: 7.5 to 13.7). PFS rates at various time points up to 60 months

are presented in Table 18 and Kaplan—Meier estimates of PFS are depicted in

Figure 5.
Table 18. Summary of PFS for cohort 2 based on central review as per IWG
criteria®3

Outcome Cohort 2 (N=81)

Number of events, n (%) 57 (70.4)

Person-months 1080

Event rate/100 person-months (%) 5.3

Median PFS (95% CI), months

11.1 (7.5 t0 13.7)

PFS rate at various time points

e 6 months (%)? 63.8
e 12 months (%)? 447
e 24 months (%)? 25.4
e 36 months (%)? 17.2
e 48 months (%)? 14.7
e 60 months (%)? 7.4

standard deviation.

2 From product-limit (Kaplan—Meier) method for censored data.

Abbreviations: BICR, blinded independent central review; Cl, confidence
interval; IWG, international working group; PFS, progression-free survival; SD,
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Figure 5. Kaplan—Meier estimates of PFS for cohort 2 based on BICR and IWG
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B.2.6.1.5 OS

Of the 81 people forming cohort 2, after a median follow-up of 62.2 months, 24
(29.6%) had died (Table 19).33) Mean OS for the cohort was 53.7 months (SE 1.8

months). Median OS was not reached.

Considering the SACT dataset, after a median follow-up time of 19.2 months, 73
(34.0%) of people had died (Table 19).34) Median OS was not reached: mean OS

was not available.

Table 19. Summary of OS for cohort 2 from KEYNOTE-087(% and for the SACT

dataset(34

Outcome

Cohort 2 (N=81)

SACT dataset (N=215)

Number of events, n (%)

24 (29.6)

73 (34.0%)

Median OS (95% CI), months

Not reached

Not reached

OS rate at various time points

e 6 months (%) 100.02 88% (95% CI: 83% to 92%)
e 12 months (%) 96.32 82% (95% CI: 76% to 87%)
e 18 months (%) 93.78 75% (95% CI: 68% to 80%)
e 24 months (%) 91.12 68% (95% CI: 61% to 75%)
e 36 months (%) 85.92 56% (95% Cl: 47% to 64%)
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e 48 months (%) 76.52 55% (95% CI: 46% to 63%)

e 60 months (%) 69.22 N/A

* From product-limit (Kaplan—Meier) method for censored data.

Abbreviations: BICR, blinded independent central review; Cl, confidence interval; IWG,
international working group; N/A, not available; OS, overall survival; SACT, Systemic
Anti-Cancer Therapy; SD, standard deviation.

Figure 6. Kaplan—Meier estimates of OS for cohort 233
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Figure 7. Kaplan—Meier estimates of OS for the SACT dataset(*¥
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As would be expected based on previously discussed differences in patient
characteristics between the cohorts, OS is less favourable for the SACT dataset
compared with cohort 2, in terms of proportion of people alive at set time points
(Table 19). However, MSD consider that prognosis of those in the SACT dataset is
better than those not receiving pembrolizumab in this setting (discussed in Section
B.2.9).

OS rates at various time points up to 60 months for both cohorts are presented in
Table 19 and Kaplan—Meier estimates of OS are depicted in Figure 6 for cohort 2
and Figure 7 for the SACT dataset.

OS for patients who did and did not receive a SCT

SCT can potentially be curative, even for those with R/R cHL. To evaluate the impact
of SCT on OS, MSD carried out post hoc subgroup analyses for those in cohort 2 of
KEYNOTE-087 based on who did and did not receive SCT. Additionally, NHS
England helpfully provided data on OS for the subgroup of people from the SACT
dataset who did not receive SCT. MSD note that, as post hoc subgroup analyses,
the results are hypothesis generating and should be interpreted with a level of

caution.

Of the 24 people who received SCT from cohort 2, 19 (79.2%) remained alive at the
time of last follow-up.“" Median OS was not reached. Mean OS for those receiving
SCT was 53.7 months (SE 2.7 months), and mean OS after SCT was 42.5 months
(SE 2.5 months). For the SACT cohort, of the 65 people identified as undergoing
SCT, 59 (91%) remained alive at the time of data cutoff. Median and mean OS are

not available.(®4

For those not receiving SCT, at the data cutoff, 38 (66.7%) from cohort 2 remained
alive, and mean OS was 52.1 months (SE 2.3 months).*") Again, median OS was
not reached. Among the 150 (70%) patients from the SACT dataset identified as not
receiving a SCT, median OS was 28 months (95% CI: 20.0 to 34.9 months; Figure
8).34)

For cohort 2 of KEYNOTE-087, the mean OS is similar for those receiving and not
receiving SCT. However, MSD note that, despite a median follow-up of 62.2 months,
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median OS has not been reached in either subgroup, and data may be too immature

to discern the impact of SCT on OS.

Figure 8. Kaplan—Meier survival plot for patients from the SACT dataset who
did not receive SCT
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B.2.7. Subgroup analysis

Prespecified subgroup analysis focused on evaluating whether ORR was consistent

in the following groups:

e Age category (<65 vs >65 years);

e Sex (female vs male);

e Race (white vs non-white);

e Region (US vs ex-US);

e Number of prior therapies (<4 vs 24).

If the observed numbers for a particular subgroup were too small to make a clinically
meaningful interpretation, the subgroup analysis was not conducted. Data on ORR

by subgroup are not available in the CSR.(®3)

Subgroup analyses for the outcomes of PFS and OS were not prespecified, and are

not available in the CSR for the groups detailed above.(®3)
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B.2.8. Meta-analysis

No head-to-head study evaluating pembrolizumab in R/R cHL after failure to respond
to BV was identified and, thus, meta-analysis was not possible. Estimates of
comparative clinical effectiveness for pembrolizumab versus standard of care (SoC)
for OS were generated via unanchored matching adjusted indirect treatment

comparison (MAIC), the results of which are presented in section B.2.9.

B.2.9. Indirect and mixed treatment comparisons

As noted in Section B.2.1, a SLR was carried out to identify relevant published
evidence on the clinical effectiveness of pharmacological treatments for autoSCT-
naive R/R cHL patients who have received BV. The SLR identified only two relevant
studies — KEYNOTE-087 and KEYNOTE-013 — both of which are single arm
studies, and, thus, do not provide estimates of comparative clinical effectiveness for
pembrolizumab. As no study was identified that evaluated a comparator of interest,
as set out in the decision problem (Table 1), to inform the Technology Appraisal
MSD chose to replicate the matching adjusted indirect comparison (MAIC) presented
in TA540® using Cheah (2016) to represent SoC. MSD acknowledge the limitations
associated with using Cheah (2016) (discussed in detail in Section B.2.9.3), but
consider that the study remains the most appropriate dataset to generate estimates
of comparative clinical effectiveness versus pembrolizumab for those with R/R cHL
who are SCT-naive and did not respond to BV. Because only OS is available from
the SACT dataset, ITCs were carried out for only OS using both KEYNOTE-087 and
the SACT dataset.

Full details of the SLR search strategy, study selection process and results are
presented in Appendix D. Full details of the methodology followed for the MAIC are
available in Appendix D.

B.2.9.1 Summary of the studies included in the MAIC

B.2.9.1.1  Cheah (2016)"

The study is a retrospective observational study designed to evaluate outcomes after

treatment with BV in patients with cHL who were either refractory to BV or
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experienced disease relapse. The study evaluated the records for patients treated at
the MD Anderson Centre, USA, between June 2007 and January 2015.

Patients included were those with histologically confirmed cHL and who had received
treatment with BV for relapsed cHL and subsequently experienced disease
progression at any time after treatment with BV. In total, 97 patients met the study
inclusion criteria. Baseline characteristics at the time of documented disease
progression after treatment with BV were available for 89 patients. The full cohort
(N=97) was predominantly male (53%) and had a median age of 28 years (range 16
to 83). Most patients had an ECOG score of 0 (84%) and had nodular sclerosing
histology (88%). Many patients had stage Ill/IV cHL (56%) and B symptoms (60%) at

the time of initial diagnosis.

Median number of prior lines of therapy was three, with a range of 0 to 9.
Importantly, at the time of second remission, before treatment with BV, 70 (72%)
people had undergone SCT, predominantly autoSCT (n=66), and an additional 10
(10.3%) patients received alloSCT after autoSCT but before BV. As noted by the
EAG in TA540, the large proportion of people having undergone SCT does not align
with the autoSCT naive status of people enrolled into cohort 2 of KEYNOTE-087 or

receiving pembrolizumab through the CDF.

The most common reason for discontinuation of BV was disease progression (n=76,
78%). Ten (10.3%) patients electively discontinued BV while in remission in order to
receive a SCT. Treatments subsequent to BV comprised investigational agents,
gemcitabine, bendamustine, another alkylator, BV retreatment, platinum-based

treatment, and autoSCT.

The authors reported that 46 people from the cohort died, with a median OS of 25.2
months: OS was measured from the time of progression post-BV to death. The main
cause of death was reported to be lymphoma (39%), but with an equal number of

deaths attributed to unknown cause (39%).

Baseline characteristics, quality assessment and study results for Cheah (2016) are
available in Appendix D. The single centre, retrospective design, US setting, youth

and SCT history of the patients are major concerns. A priori, the patient level factors
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just mentioned suggest these patients would have a favourable prognosis compared

to the population treated with SoC in this Technology Appraisal.

B.2.9.2 OS for pembrolizumab versus SoC
Considering results for cohort 2 from KEYNOTE-087, the naive and MAIC analyses

generated similar estimates of OS for pembrolizumab versus SoC, with HRs of 0.25
and 0.24, respectively, favouring pembrolizumab (Table 20). Each analysis reached

statistical significance, and associated p values were <0.001.

The reduction in risk of death associated with pembrolizumab compared with SoC is
lower for the SACT dataset than for cohort 2, with a HR of 0.59 (Table 20). However,
the difference between pembrolizumab and SoC remains statistically significant, with
a 95% Cl of 0.40 to 0.86 (Table 20).

Supporting evidence on the clinical effectiveness of pembrolizumab versus SoC in
improving OS is derived from a Bucher ITC (described in more detail in Section
3.3.1.3), with BV as the common comparator. An HR for OS for pembrolizumab was
derived from the subgroup of patients from KEYNOTE-204 who were SCT-naive at
baseline, and an HR for OS for BV versus SoC was estimated from data presented
in TA524. The Bucher comparison generated an HR for OS of [} in favour of
pembrolizumab, and the 95% CI does not cross the line of no effect. MSD appreciate
that the cohort of patients informing the Bucher ITC are not receiving 4L treatment
after BV, but consider that this analysis lends support to the clinical effectiveness of

pembrolizumab in R/R cHL.

MSD also investigated comparative clinical effectiveness of pembrolizumab versus
BV through MAIC using data on clinical outcomes from KEYNOTE-204 and Eyre
(2017), which evaluated BV in SCT-naive patients, a population MSD considers is
perhaps most analogous to those forming cohort 2 of KEYNOTE-087. Although BV is
not a comparator of interest as specified in the decision problem (Table 1), MSD
consider that the MAICs versus BV are informative for decision-making, and include
the estimates of effect in economic analysis (see Section B.3.2). Full results of the
MAICs are presented in Table 33 and Appendix D2.3.6.2.
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Kaplan—Meier curves generated for the indirect comparison of pembrolizumab

versus Soc are presented in Figure 9 for cohort 2 and Figure 10 for the SACT

dataset.

Table 20. Summary of OS estimates derived from indirect comparisons of
pembrolizumab versus SoC

Dataset Comparison | Sample size/ | Pembro Post BV? Hazard ratio
effective Events, (N=89) (95% Cl),* p
sample size, | (%) Events, value®*

n n (%)
Cohort 2 Unadjusted | 81 24 (29.6) 46 (58.2) 0.25
(0.15t0 0.41)
<0.001

Cohort 2 MAIC 75.4¢ 21 (27.9) 46 (58.2) 0.24

(0.14 to 0.40)
<0.001

SACT® Unadjusted | 215 68 (31.6) 46 (58.2) 0.59

(0.40 to0 0.86)
0.006

@ Based on mAPaT population from Cheah (2016).
® Based on Cox regression model with treatment as a single covariate.

d Effective sample size computed as sum of weights.

¢ Two-sided p-value using Wald test (Score test in case of zero event in one treatment group).

¢ Based on Real World Evidence source (SACT database) in participants relapsing after
treatment with or failing to respond to BV and ineligible for SCT, mAPaT.

Abbreviations: BV, brentuximab vedotin; Cl, confidence interval; HR, hazard ratio; MAIC,

matching adjusted indirect comparison; mAPaT, defined as analysis populations used to
report comparator study results; SACT, systemic anti-cancer therapy.
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Figure 9. Kaplan—Meier curve for OS for pembrolizumab versus SoC with
pembrolizumab data derived from Cohort 2 from KEYNOTE-087

Post BV Treatments
Adjusted MAIC - Pembrolizumab
Unadjusted - Pembrolizumab
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Figure 10. Kaplan—Meier curve for OS for pembrolizumab versus SoC with
pembrolizumab data derived from the SACT dataset
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Limitations associated with the indirect comparison

The identification of only single-arm and observational studies relevant to the

decision problem meant that comparative analyses were limited to unanchored

indirect comparisons.
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Naive-unadjusted and population-adjusted analyses were possible for the ITC of
pembrolizumab data derived from cohort 2 of KEYNOTE-087 versus SoC. However,
due to a lack of individual patient data for either study, only a naive-unadjusted
comparison was feasible for pembrolizumab data generated from the SACT cohort

versus SoC.

Of the two types of analysis, given the differences across the studies in terms of
design and baseline characteristics, MSD acknowledges that the naive-unadjusted
ITCs should be interpreted with caution. Considering study design, KEYNOTE-087
and the SACT dataset are prospective in nature, whereas Cheah (2016) is a
retrospective review of patient records, and, as such, is open to, for example,
selection and recall bias, as well as inaccurate or incomplete recording of
information. Additionally, naive-unadjusted ITCs do not match patient populations,
and the cohorts evaluated in the three studies differ in patient characteristics that
could be prognostic factors or treatment effect modifiers. Of note, considering age
and ECOG score, patients in cohort 2 were older but fitter than those in Cheah
(2016), in contrast to those forming the SACT dataset, who were considerably older
and less fit than patients in Cheah (2016):

e Proportion of people aged >45 years: 43.2% in cohort 2 versus 255% in the
SACT dataset versus 14% in Cheah (2016)
e ECOG performance status:

0: 54.3% in cohort 2 versus 27% in SACT dataset versus 41% in Cheah
(2016);

1: 45.7% in cohort 2 versus 40% in SACT dataset versus 54% in Cheah
(2016).
A key characteristic across the studies, that cannot be adjusted for is the baseline
SCT-naive status of patients in cohort 2 and the SACT dataset, whereas 72% of
patients in Cheah (2016) had undergone SCT.

Considering the MAIC for pembrolizumab versus SoC, as detailed in the NICE DSU
report on carrying out population-adjusted analyses in submissions to NICE,“3) in
unanchored comparisons it is necessary to assume that all effect modifiers and

prognostic factors have been accounted for, which is considered impossible to do.
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MAICs adjust the characteristics of the population for which IPD data are available to
those of the comparator population. Thus, the variables matched in the MAIC for
pembrolizumab versus SoC were determined by the characteristics reported in
Cheah (2016), which are unlikely to be all relevant prognostic variables and
treatment effect modifiers for OS. Therefore, the results are likely to contain
systematic error, as per DSU guidance,“® but it is not possible to quantify the extent

of any potential errors.

Other limitations with the use of Cheah 2016, as highlighted by the authors of a
study comparing pembrolizumab versus SoC in R/R cHL,“* include the
acknowledged selection bias within the study, which has implications for the
generalisability of results, and the diversity noted in post-progression treatment
regimens, which do not reflect clinical practice in England. However, as mentioned in
Section B.2.1, no new relevant study was identified in MSD’s SLR, and, so, Cheah
(2016) remains the most relevant study to inform estimates of comparative clinical

effectiveness for this Technology Appraisal.

MSD acknowledge that there are limitations associated with the ITCs of
pembrolizumab versus SoC that lead to a level of uncertainty in the comparative
effect estimates for OS. However, MSD note that all results from the ITCs for OS
favour pembrolizumab and reach statistical significance. The uncertainty in clinical
effectiveness impacts on estimates of cost effectiveness of pembrolizumab in the
management of R/R cHL after BV. Uncertainty in cost effectiveness is explored

through scenario analyses (please see Section B.3.11).

B.2.10. Adverse reactions

Safety analyses were based on the ASaT population up to the data cutoff of 15
March 2021, which corresponds to approximately 5 years after the last patient

initiated study treatment.

B.2.10.1 KEYNOTE-087: extent of exposure

Patients were exposed to pembrolizumab for a median of 387.0 days (range: 1 to
1880), resulting in a median of 18.5 administrations (range: 1 to 52; Table 21).(33)

Overall, many participants (n=155) remained on pembrolizumab for 26 months and
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approximately half (n=108) remained on pembrolizumab for 212 months. The median
duration of exposure in cohort 2 was 254.0 days, with a median of 13.0
administrations and 63.0% of patients remaining on treatment for 26 months (Table
21).

Table 21. Summary of drug and clinical trial exposure for cohort 2 and for the
full trial population of KEYNOTE-087(33)

Characteristic Cohort 2 (N=81) KEYNOTE-087 (N=210)
Number of days on therapy
Mean (SD) 393.2 (342.4) 461.4 (355.6)
Median (range) 254.0 (1 to 1696) 387.0 (1 to 1880)
Number of administrations
Mean (SD) 17.5(12.8) 20.3 (12.8)
Median (range) 13.0 (1 to 52) 18.5 (1 to 52)
Duration of exposure

n (%) Person-years n (%) Person-years
>0 months 81 (100) 87.2 210 (100) 265.3
21 months 80 (98.8) 87.2 206 (98.1) 265.1
>3 months 73 (90.1) 85.9 194 (92.4) 262.8
26 months 51 (63.0) 77.3 155 (73.8) 248.2
=12 months 35 (43.2) 66.6 108 (51.4) 214.9

Abbreviation: SD, standard deviation.

B.2.10.2 Summary of adverse events

In general, pembrolizumab was well tolerated by patients with R/R cHL, with a
manageable safety profile. The rate of AEs was not unexpected for this heavily pre-
treated patient group. Across cohorts, 205 of 210 (97.6%) patients experienced at
least one AE (Table 22). Most AEs were of low-grade, as evidenced by the relatively
low rate of patients with AEs categorised as Grade 3, 4, or 5 (please see Section
B.2.10.5). AEs resulting in death occurred in 3 (1.4%; Table 22) people and were
attributed to one each of acute GVHD, post-procedural infection, and septic shock.
No death was deemed to be related to a drug-related AE (Table 22).
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Table 22. Summary of adverse events for KEYNOTE-087 by cohort for the
ASaT population(33)

Characteristic Cohort 1 Cohort 2 Cohort 3 Total
(N=69) (N=81) (N=60) (N=210)
n (%) n (%) n (%) n (%)
One or more AE, n (%) 68 (98.6) 80 (98.8) 57 (95.0) 205 (97.6)
Drug-related® AE, n (%) 54 (78.3) 52 (64.2) 47 (78.3) 153 (72.9)
Toxicity grade 3-5 AEs, n (%) 22 (31.9) 26 (32.1) 21 (35.0) 69 (32.9)
Toxicity grade 3-5 drug-related | 12 (17.4) 10 (12.3) 5(8.3) 27 (12.9)
AEs, n (%)
Non-serious AEs, n (%) 68 (98.6) 79 (97.5) 57 (95.0) 204 (97.1)
Serious AEs, n (%) 15 (21.7) 18 (22.2) 15 (25.0) 48 (22.9)
Serious drug-related AEs, n (%) | 8 (11.6) 4 (4.9) 5(8.3) 17 (8.1)
Died, n (%) 0 (0.0) 2 (2.5) 1(1.7) 3(1.4)
Died due to a drug-related AE, 0 (0.0) 0(0.0) 0(0.0) 0 (0.0)
n (%)
Discontinued® due to an AE, n 8 (11.6) 5(6.2) 5(8.3) 18 (8.6)
(%)
Discontinued due to a drug- 6 (8.7) 4 (4.9) 4 (6.7) 14 (6.7)
related AE, n (%)
Discontinued due to a serious 5(7.2) 3(3.7) 2(3.3) 10 (4.8)
AE, n (%)
Discontinued due to a serious 3(4.3) 2 (2.5) 2 (3.3) 7 (3.3)
drug-related AE, n (%)
@ Determined by the investigator to be related to the drug.
b Study medication withdrawn.
Grades are based on NCI CTCAE version 4.0. Non-serious AEs up to 30 days of last dose
and serious AEs up to 90 days of last dose are included. MedDRA preferred terms
"Neoplasm progression", "Malignant neoplasm progression" and "Disease progression"
not related to the drug are excluded.
Abbreviations: ASaT, all subjects as treated; AE, adverse event; MedDRA, Medical
Dictionary for Regulatory Activities; NClI CTCAE, National Cancer Institute Common
Terminology Criteria for Adverse Events.

B.2.10.3 Most frequently reported adverse events

The most frequently reported AEs (>15%) across all cohorts included pyrexia
(30.0%), cough (26.2%), fatigue (22.9%), diarrhoea (20.5%) and upper respiratory
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tract infection (20.5%). An overview of the ten most commonly experienced AEs is

available in Table 23, with the full list presented in Appendix F.

Table 23. Overview of the most frequently reported adverse events (>15%)
across cohorts from KEYNOTE-087(33)

Adverse effect Cohort 1 Cohort 2 Cohort 3 Total
(N=69) (N=81) (N=60) (N=210)
n (%) n (%) n (%) n (%)
Pyrexia 27 (39.1) 19 (23.5) 17 (28.3) 63 (30.0)
Cough 19 (27.5) 22 (27.2) 14 (23.3) 55 (26.2)
Fatigue 15 (21.7) 17 (21.0) 16 (26.7) 48 (22.9)
Diarrhoea 20 (29.0) 12 (14.8) 11 (18.3) 43 (20.5)
Upper respiratory tract infection | 23 (33.3) 7 (8.6) 13 (21.7) 43 (20.5)
Nausea 16 (23.2) 11 (13.6) 11 (18.3) 38 (18.1)
Vomiting 16 (23.2) 9(11.1) 13 (21.7) 38 (18.1)
Nasopharyngitis 12 (17.4) 16 (19.8) 7(11.7) 35 (16.7)
Arthralgia 14 (20.3) 12 (14.8) 7(11.7) 33 (15.7)
Hypothyroidism 8 (11.6) 13 (16.0) 12 (20.0) 33 (15.7)

Non-serious AEs up to 30 days of last dose and serious AEs up to 90 days of last dose
are included. MedDRA preferred terms "Neoplasm progression", "Malignant neoplasm
progression" and "Disease progression" not related to the drug are excluded.

Abbreviations: AE, adverse event; MedDRA, Medical Dictionary for Regulatory Activities.

B.2.10.4

Drug-related adverse events

Of the 210 patients treated in KEYNOTE-087, 153 (72.9%) experienced =1
treatment-related AE (Table 24). The most frequently reported drug-related AEs

across all cohorts included hypothyroidism (14.3%), pyrexia (11.4%), fatigue

(11.0%), and rash (11.0%). An overview of the ten most commonly experienced

drug-related AEs is available in Table 24, with the full list presented in Appendix F.

Table 24. Overview of the most frequently reported drug-related adverse
events (incidence 25% in one or more treatment groups) across cohorts from

KEYNOTE-087(33)

Adverse effect

Cohort 1
(N=69)
n (%)

Cohort 2
(N=81)
n (%)

Cohort 3
(N=60)
n (%)

Total
(N=210)
n (%)
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Experienced =1 AE 54 (78.3) 52 (64.2) 47 (78.3) 153 (72.9)
Hypothyroidism 6 (8.7) 12 (14.8) 12 (20.0) 0 (14.3)
Pyrexia 12 (17.4) 7 (8.6) 5(8.3) 4 (11.4)
Fatigue 10 (14.5) 6 (7.4) 7(11.7) 3 (11.0)
Rash 10 (14.5) 5(6.2) 8 (13.3) 3(11.0)
Diarrhoea 9 (13.0) 4 (4.9) 4 (6.7) 7(8.1)
Headache 10 (14.5) 3(3.7) 3 (5.0) 6 (7.6)
Nausea 7 (10.1) 2 (2.5) 6 (10.0) 5(7.1)
Arthralgia 4 (5.8) 5(6.2) 4 (6.7) 3(6.2)
Cough 3(4.3) 4 (4.9) 6 (10.0) 3(6.2)
Pruritus 4 (5.8) 5(6.2) 4 (6.7) 3(6.2)
Non-serious AEs up to 30 days of last dose and serious AEs up to 90 days of last dose
are included. MedDRA preferred terms "Neoplasm progression”, "Malignant neoplasm
progression" and "Disease progression" not related to the drug are excluded.
Abbreviations: AE, adverse event; MedDRA, Medical Dictionary for Regulatory Activities.

B.2.10.5

Grade 3 to 5 adverse events

Across all cohorts of KEYNOTE-087, most patients (n=136; 64.8%) experienced AEs
that were a maximum toxicity of Grade 1 or 2.33) Considering Grade 3-5 events, AEs
of Grade 3, 4, and 5 were reported by 26.2%, 5.2%, and 1.4% of participants,

respectively. Twenty-seven patients (12.9%) experienced =21 Grade 3 or 4 AE that

was considered related to pembrolizumab, but no drug-related Grade 5 AE was

reported. The most commonly reported Grade 3-5 AE was anaemia (69 patients;

Table 25), whereas the most frequent drug-related Grade 3 or 4 AE was neutropenia

(5 patients). There were no meaningful differences in rates of Grade 3-5 AEs across

cohorts. An overview of the ten most commonly experienced Grade 3-5 AEs (any

cause and drug-related by organ class) is available in Table 25, with the full list

presented in Appendix F.

Table 25. Overview of Grade 3-5 adverse effects (incidence >0% in one or
more treatment groups) experienced across cohorts in KEYNOTE-08733)

Organ class

Cohort 1
(N=69)
n (%)

Cohort 2
(N=81)
n (%)

Cohort 3
(N=60)
n (%)

Total
(N=210)
n (%)
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Any cause

Experienced 21 AE Grade 3-5 | 22 (31.9) 26 (32.1) 21 (35.0) 69 (32.9)
Anaemia 4 (5.8) 3(3.7) 0 (0.0) 7 (3.3)
Neutropenia 3(4.3) 3(3.7) 0 (0.0) 6 (2.9)
Pneumonia 4 (5.8) 1(1.2) 0(0.0) 5(24)
Diarrhoea 3(4.3) 1(1.2) 0(0.0) 4 (1.9)
Herpes zoster 0 (0.0) 2 (2.5) 1(1.7) 3(1.4)
Leukopenia 1(1.4) 2 (2.5) 0(0.0) 3(1.4)
Pyrexia 2(2.9) 0 (0.0) 1(1.7) 3(1.4)
Thrombocytopenia 0 (0.0) 2 (2.5) 1(1.7) 3(1.4)
Acute graft versus host disease | 0 (0.0) 1(1.2) 1(1.7) 2(1.0)
Alanine aminotransferase 1(1.4) 1(1.2) 0(0.0) 2(1.0)
increased

Drug-related

Experienced 21 AE Grade 3-5 | 12 (17.4) 10 (12.3) 5(8.3) 27 (12.9)
Blood and lymphatic system 3 (4.3) 2 (2.5) 1(1.7) 6 (2.9)
disorders

Cardiac disorders 3 (4.3) 0 (0.0) 0 (0.0) 3(1.4)
Gastrointestinal disorders 1(1.4) 2 (2.5) 0 (0.0) 3(1.4)
General disorders and 1(1.4) 1(1.2) 1(1.7) 3(1.4)
administration site conditions

Hepatobiliary disorders 1(1.4) 0(0.0) 0(0.0) 1(0.5)
Immune system disorders 0 (0.0) 2 (2.5) 0 (0.0) 2(1.0)
Infections and infestations 2(2.9) 1(1.2) 2(3.3) 5(2.4)
Investigations 2(2.9) 1(1.2) 0(0.0) 3(1.4)
Metabolism and nutrition 1(1.4) 0 (0.0) 0 (0.0) 1(0.5)
disorders

Musculoskeletal and connective | 2 (2.9) 1(1.2) 0 (0.0) 3(1.4)
tissue disorders

Non-serious AEs up to 30 days of last dose and serious AEs up to 90 days of last dose
are included. MedDRA preferred terms "Neoplasm progression”, "Malignant neoplasm
progression" and "Disease progression" not related to the drug are excluded. Grades are
based on NCI CTCAE version 4.0.
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Abbreviations: AE, adverse event; MedDRA, Medical Dictionary for Regulatory Activities;
NCI CTCAE, National Cancer Institute Common Terminology Criteria for Adverse Events.

B.2.10.6 Other serious adverse events

Overall, 48 patients (22.9%; Table 26) experienced a SAE during study treatment
and through 90 days after the last dose of pembrolizumab (Table 26). The most
commonly reported SAE was pneumonia (2.9%). Three cases of acute GVHD were
recorded, one of which was fatal. An overview of the ten most common SAEs is

available in Table 26, with the full list presented in Appendix F.

Table 26. Overview of serious adverse effects incidence 21% in one or more
treatment groups) experienced across cohorts in KEYNOTE-087(3)

SAE Cohort 1 Cohort 2 Cohort 3 Total

(N=69) (N=81) (N=60) (N=210)

n (%) n (%) n (%) n (%)
Experienced =1 SAE 15 (21.7) 18 (22.2) 15 (25.0) 48 (22.9)
Pneumonia 4 (5.8) 1(1.2) 1(1.7) 6 (2.9)
Pneumonitis 1(1.4) 1(1.2) 2 (3.3) 4 (1.9)
Pyrexia 0 (0.0) 1(1.2) 3 (5.0) 4 (1.9)
Acute graft versus host disease | 1 (1.4) 1(1.2) 1(1.7) 3(1.4)
Bronchitis 0 (0.0) 1(1.2) 1(1.7) 2 (1.0)
Herpes zoster 0 (0.0) 2 (2.5) 0 (0.0) 2(1.0)
Pericarditis 2 (2.9) 0 (0.0) 0 (0.0) 2(1.0)
Acute kidney injury 1(1.4) 0(0.0) 0(0.0) 1(0.5)
Acute sinusitis 0 (0.0) 1(1.2) 0 (0.0) 1(0.5)
Anaemia 1(1.4) 0 (0.0) 0 (0.0) 1 (0.5)
Non-serious AEs up to 30 days of last dose and serious AEs up to 90 days of last dose
are included. MedDRA preferred terms "Neoplasm progression”, "Malignant neoplasm
progression" and "Disease progression” not related to the drug are excluded.
Abbreviations: MedDRA, Medical Dictionary for Regulatory Activities; SAE, serious
adverse event.

B.2.10.7
Eighteen (8.6%; Table 27) patients enrolled in KEYNOTE-087 discontinued

pembrolizumab due to one or more AEs. The most commonly reported AEs that

Adverse events leading to discontinuation of pembrolizumab

resulted in stopping pembrolizumab were pneumonitis (n=7; 3.3%) and infusion-
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related reaction (n=2; 1.0%). Rates of AEs leading to cessation of pembrolizumab
were generally similar across cohorts. Fourteen patients (6.7%; Table 27)
discontinued pembrolizumab due to a drug-related AE. The most commonly reported
drug-related AEs resulting in treatment discontinuation were pneumonitis (n=7;
3.3%) and infusion-related reaction (n=2; 1.0%). An overview of AEs leading to
discontinuation by organ class is available in Table 27, with the full list presented in

Appendix F.

Table 27. Overview of adverse events (incidence >0% in one or more treatment
groups) leading to discontinuation of pembrolizumab across cohorts of
KEYNOTE-087(33)

Organ class Cohort 1 Cohort 2 Cohort 3 Total
(N=69) (N=81) (N=60) (N=210)
n (%) n (%) n (%) n (%)
AEs resulting in discontinuation
Experienced 21 AE 8 (11.6) 5(6.2) 5(8.3) 18 (8.6)
Cardiac disorders 1(1.4) 0 (0.0) 0 (0.0) 1(0.5)
Immune system disorders 0 (0.0) 1(1.2) 0(0.0) 1(0.5)
Infections and infestations 1(1.4) 0(0.0) 1(1.7) 2(1.0)
Injury, poisoning and procedural | 1 (1.4) 1(1.2) 0 (0.0) 2(1.0)
complications
Musculoskeletal and connective | 2 (2.9) 0 (0.0) 0 (0.0) 2(1.0)
tissue disorders
Drug-related AEs resulting in discontinuation
Experienced =1 AE 6 (8.7) 4 (4.9) 4 (6.7) 14 (6.7)
Cardiac disorders 1(1.4) 0(0.0) 0(0.0) 1(0.5)
Immune system disorders 0 (0.0) 1(1.2) 0(0.0) 1(0.5)
Infections and infestations 1(1.4) 0 (0.0) 0 (0.0) 1(0.5)
Injury, poisoning and procedural | 1 (1.4) 1(1.2) 0(0.0) 2(1.0)
complications
Musculoskeletal and connective | 2 (2.9) 0 (0.0) 0 (0.0) 2(1.0)
tissue disorders
Non-serious AEs up to 30 days of last dose and serious AEs up to 90 days of last dose
are included. MedDRA preferred terms "Neoplasm progression”, "Malignant neoplasm
progression" and "Disease progression” not related to the drug are excluded.
Abbreviations: AE, adverse event; MedDRA, Medical Dictionary for Regulatory Activities.
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B.2.10.8

Adverse events of special interest

Of the 210 patients treated in KEYNOTE-087, 70 (33.3%; Table 28) experienced =1
AEQOSI. Most patients (62; 29.5%) experienced AEOSIs that were a maximum
toxicity of Grade 1 or 2 severity, and there were no Grade 5 AEOSIs. One (0.5%)

patient had Grade 4 myocarditis and Grade 3 necrotizing myositis, and 8 (3.8%)
experienced Grade 3 AEOSIs. Sixty-seven (31.9%) patients reported an AEOSI that

was considered related to pembrolizumab, 7 (3.3%) of whom experienced Grade 3

or 4 treatment-related AEOSIs. Fourteen (6.7%) patients discontinued

pembrolizumab due to an AEOSI, 13 (6.2%) of whom stopped treatment due to a
drug-related AEOSI. No death was attributed to an AEOSI. The incidence and type

of AEOSIs remained generally consistent in KEYNOTE-087 over time and no new

AEOSI was identified. The most common AEOSIs reported during the study were

hypothyroidism (n=33; 15.7%), infusion-related reaction (n=11; 5.2%), and

pneumonitis (n=10; 4.8%). An overview of the most commonly reported AEOSIs is

available in Table 28, with the full list presented in Appendix F.

Table 28. Overview of adverse events of special interest (incidence >0% in one
or more treatment groups) across cohorts of KEYNOTE-087(3)

AEOSI by category Cohort 1 Cohort 2 Cohort 3 Total
(N=69) (N=81) (N=60) (N=210)
n (%) n (%) n (%) n (%)
Experienced =1 AEOSI 21(304) |26(32.1) |23(38.3) |70(33.3)
Hypothyroidism 8 (11.6) 13 (16.0) 12(20.0) | 33(15.7)
Infusion reactions 6 (8.7) 7 (8.6) 6 (10.0) 19 (9.0)
Pneumonitis 3 (4.3) 4 (4.9) 4 (6.7) 11 (5.2)
Hyperthyroidism 1(1.4) 4 (4.9) 3 (5.0) 8 (3.8)
Colitis 2 (2.9) 1(1.2) 0 (0.0) 3 (1.4)
Uveitis 3(4.3) 0 (0.0) 0 (0.0) 3(1.4)
Myositis 2 (2.9) 0 (0.0) 0 (0.0) 2 (1.0)
Skin 1(1.4) 1(1.2) 0 (0.0) 2 (1.0)

Non-serious AEs up to 30 days of last dose and serious AEs up to 90 days of last dose
are included. MedDRA preferred terms "Neoplasm progression", "Malignant neoplasm
progression" and "Disease progression" not related to the drug are excluded.
Abbreviations: AEOSI, adverse event of special interest; MedDRA, Medical Dictionary
for Regulatory Activities.
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B.2.11. Ongoing studies
KEYNOTE-087 is ongoing, with the next database lock anticipated in . One

additional trial in R/R cHL that is anticipated to provide additional evidence in the
next 12 months was identified, and a summary is presented in Appendix M. The
ongoing trial does not fully align with the population of interest specified in the

decision problem. KEYNOTE-087 was also identified as an ongoing study.

B.2.12. Interpretation of clinical effectiveness and safety evidence

Clinical expectations for patients with R/R cHL treated with SoC after BV are low.®
After rounds of unsuccessful chemotherapy and BV, few patients are expected to get
to SCT. OS in the most relevant studies identified was short — 4-year OS in the
Cheah (2016) and Eyre (2017) studies was ~40%, both of which included patients
with a more favourable prognosis than those who would be eligible for
pembrolizumab in the proposed setting. The cohort from Eyre (2017) who failed BV
and did not get an SCT, which is perhaps the subgroup most analogous to the

population of interest to the decision problem, had a 2-year OS of just 25%.

After a median follow-up of ~5 years, the evidence on clinical effectiveness derived
from cohort 2 of KEYNOYE-087 underscores the benefit of pembrolizumab as a
treatment for the management of those with R/R cHL who are ineligible for autoSCT
after BV, a population that typically has a poor prognosis and has exhausted
available treatment options. At 5 years of follow-up, OS was at >70%, estimated
mean OS for cohort 2 was 53.7 months (SE 1.87 months). OS data from
pembrolizumab’s time in the CDF substantiate the findings from KEYNOTE-087, with
66.0% of people alive after a median follow-up of 19.2 months, during which time
median OS was not reached with OS at 4-years being ~56%. MSD acknowledge that
cohort 2 from KEYNOTE-087 is younger and fitter than the population forming the
SACT dataset and consider that the SACT dataset is more generalisable to patients

in England who would be eligible for treatment with pembrolizumab in this setting.

MSD consider that the benefits of pembrolizumab in the treatment of R/R cHL may
extend beyond improving clinical outcomes after initial treatment. As highlighted by
clinical experts consulted at an MSD UK advisory board, there is some evidence,

albeit from retrospective analyses, that treatment with checkpoint inhibitors
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chemosensitises some patients to their next treatment,“%5%") meaning they could

potentially achieve the level of response required to be considered for SCT.

About 30% of patients enrolled in cohort 2 of KEYNOTE-087 in the SACT dataset
proceeded to SCT, which is potentially curative. A retrospective study of heavily
pretreated patients with R/R cHL (N=78) found that treatment with PD-1 inhibitor
prior to autoSCT was associated with an 18-month PFS of 81% (95% CI: 69% to
89%) and OS of 96% (95% CI: 87% to 99%).®) Interestingly, patients who
responded to PD-L1 inhibitor had particularly favorable outcomes, with an 18-month
PFS of 88%. A second small retrospective study in patients with R/R cHL (N=13)
who received autoSCT as consolidation therapy after checkpoint inhibitor found that
11 (84.6%) patients obtained a CR. After a median follow-up of 3.3 years, only one
patient who achieved CR experienced relapse, which occurred 3.9 months after
autoSCT.52) Similar outcomes have been reported for those undergoing alloSCT
after PD-1 inhibitor, with one study (N=209) recording 2-year OS of 82% (95% CI:
76% to 87%).65%)

MSD carried out ITCs versus SoC for OS using data derived from cohort 2 of
KEYNOTE-087 and from the SACT dataset, all of which generated effect estimates
in favour of pembrolizumab and all of which reached statistical significance. Due to
the data available, only unanchored ITCs could be carried out. MSD acknowledge
the limitations associated with the ITCs but consider they support MSD’s position
that pembrolizumab is a clinically effective treatment option for a patient group with

few choices.

The safety profile of pembrolizumab can be considered acceptable in the context of
alternative therapies, such as standard chemotherapy regimens. The data presented
from KEYNOTE-087 show that most AEs experienced were low grade, and did not

result in study discontinuation.
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B.3. Cost effectiveness

Summary of key cost effectiveness information
Conclusions of cost-effectiveness analysis:

e Pembrolizumab significantly improves both OS and the probability of
receiving a potentially curative SCT vs. SoC alone. The base case ICER is
I o:incd vs. SoC. The model’s conclusions are robust to
sensitivity analysis with all scenarios having ICERs below || GTEIN

gained.
Model structure:

e The model uses a landmark structure. It has 2-states (alive/dead) prior to
the landmark and 3 states (cured-SCT, no/failed SCT and dead) beyond it.

Model inputs:
Patient population inputs:

e Patients with R/R cHL who have had brentuximab vedotin and have not had
an SCT. Outcomes on pembrolizumab are drawn from the SACT database.

Clinical efficacy inputs:

e OS HR prior to the landmark (source: various Indirect Treatment
Comparisons)

o Differential probability of SCT (source: Structured Expert Elicitation [SEE])

¢ Differential probability that SCT is curative (source: SEE)

o Differential OS post landmark for patients in No/Failed SCT health state
(source: KEYNOTE-204)

Utility inputs:

e The KEYNOTE-204 trial (pembrolizumab vs. BV in SCT-3L+ cHL)
e General population utility for cured patients

Costs and resource use inputs:
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e NHS reference costs
e Various cHL studies, NICE appraisals and clinical expert advice

Base-case results and sensitivity analyses:

e The model’s base case ICER is - gained.

o Extensive sensitivity analyses have been conducted, including pessimistic
scenarios where a number of conservative assumptions have been
combined. Pembrolizumab remains cost-effective in all these analyses.

Cost effectiveness conclusions:

e The model demonstrates pembrolizumab to be a cost-effective treatment in
this indication with a base case ICER significantly below the cost-
effectiveness threshold. The ICER remains below the threshold in all
plausible sensitivity analyses. The cost-effectiveness is principally driven by
the OS HR prior to the landmark, the magnitude of which is significant in all
indirect treatment comparisons, even though all contain a priori biases
against pembrolizumab. A number of other treatment effects can be
removed entirely without much effect on the ICER.

B.3.1. Published cost-effectiveness studies

An SLR was conducted to identify published cost-effectiveness studies for
pembrolizumab or other R/R cHL therapies to inform the original TA540 submission,
but found no economic evaluations for the population of interest. In addition, there
were no NICE technology appraisals in cHL available at the time and therefore a de
novo model was required. For this CDF exit, a comprehensive SLR update was
conducted, in line with the NICE methods guide,® to identify and summarise new
published cost-effectiveness analyses. The SLR update was conducted on 20t
February 2023, based on the methodology of the TA540 submission.® Given the
small patient population in this late line of therapy (4L), only one economic
evaluation was identified (Jones 2017).65%) Jones et al. (2017)®%5 conducted an
economic evaluation of Nivolumab versus SoC (derived using Cheah et al. 2016®).
The study was published as an abstract only and therefore did not provide enough

Company evidence submission template for Pembrolizumab for treating relapsed or
refractory classical Hodgkin lymphoma [review of TA540]

© Merck Sharp & Dohme (UK) Limited (2023). All rights reserved Page 78 of 193



Confidential

data to inform the choice of model structure or inputs. Further information on the

SLR methodology, search strategy and results is provided in Appendix G.
B.3.2. Economic analysis

B.3.2.1 Patient population

As stated in B.1, the patient group contained in the model is as per the NICE final
scope i.e. patients with R/R cHL who have had BV and cannot have autoSCT.® The
marketing authorisation for pembrolizumab is broader than this, including all patients
R/R cHL who have failed autoSCT or following at least two prior therapies when
autoSCT is an unsuitable treatment option.() That the population is narrower in this
appraisal is due to two factors. Firstly, treatment with pembrolizumab for patients
who have failed autoSCT or who cannot have auto SCT and who have not been
treated with BV was considered in TA772,(26) which recommended pembrolizumab in
this population. Second, the NICE Appraisal Committee’s decision in TA540, was to
recommend pembrolizumab via the CDF for a subpopulation only i.e. as an option
for treating R/R cHL in adults who have had BV and cannot have autoSCT.? Within
the same guidance, pembrolizumab was not recommended for patients with R/R cHL
in adults who have had BV and autoSCT. Therefore, the population of interest

considered in this economic evaluation is as per the NICE final scope.®
The baseline characteristics of the patients in the model are presented in Table 29.

Table 29. Baseline patient parameters in the KN-087 model

Characteristic Mean Source

Baseline age (years) 51 SACT®4

Proportion female 0.40 SACT®4

Weight (kg) 73.73 KEYNOTE-087 Cohort 2
ASaT population®®

Body Surface Area 1.85 KEYNOTE-087 Cohort 2

(BSA)(m?) ASaT population®®
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B.3.2.2 Model structure

Unlike the advanced solid tumour setting, where Partitioned Survival Models (PSMs)
dominate, a variety of model structures of varying complexity have been used in
haematology-oncology submissions to NICE. There have been four NICE
Technology Appraisals in cHL, TA540®) (the original appraisal for this topic), which
used a landmark semi-Markov hybrid model, TA772 (pembrolizumab for treating R/R
cHL after SCT or at least two previous therapies), which used a PSM and TA462(")
(nivolumab after BV and SCT), which used a Markov model incorporating multiple
“special case” transitions within the overall umbrella of three health states and
TA52425) (BV in the 3L setting), which used a semi-Markov model with six (depicted
in the model diagram) or eight (depicted in the Markov trace) health states that
attempted to capture auto and allo SCT separately. A range of other model
structures have been used in other haematology-oncology NICE submissions where
the intervention was a bridge to SCT or where SCT was distal in the treatment
pathway. In TA54156) (an acute lymphoblastic leukaemia indication) included a 4-
state Semi-Markov model whereby 'SCT and post SCT' were modelled as a separate
health state. This included all patients who received SCT irrespective of response
status. Tunnel states were incorporated to capture wait time to SCT. In TA893(7) and
TA55408) (both B-cell acute lymphoblastic leukaemia indications) and TA677%° (R/R
mantle cell ymphoma) a 3-state PSM was used. After reviewing these appraisals,
we concluded that there is no one preferred or standard model structure in cHL or
within the health economics of haematology-oncology more broadly. It is important to
emphasise that TA772 is the only cHL appraisal that has been underpinned by a
parallel RCT and that the treatment effects in all other models have been derived
from a combination of indirect comparisons, linked-evidence surrogate outcomes

approaches and clinical opinion, as will be the case here.

B.3.2.3 Critique of original TA540 model structure
We reviewed the model MSD submitted to NICE for TA540 to see if it could simply

be updated with the latest clinical data.

The company’s original model is a semi-Markov hybrid landmark model. It can be

effectively thought of as a multi-section model that consists of a PSM up to the
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landmark, a decision tree that divides patients into those who receive SCT and those
who don’t and two separate Markov models that capture the relevant long term

outcomes for the two groups.

For the initial PSM up to the landmark, PFS and OS hazard ratios were derived from
indirect comparisons and applied to the SoC arm. At the landmark, a decision tree
was applied to calculate the proportion of patients who underwent SCT. This
decision tree was calculated by multiplying the probability of patients being in states
of Complete Response, Partial Response, Stable Disease or Progressed Disease
(treatment effect taken from a Matching-Adjusted Indirect Comparison using the
KEYNOTE-087 data and comparator studies’ patient characteristics) along with
probability that a patient would get an alloSCT in each of these response categories,
derived from a clinician survey (assumed to be consistent in both arms). Those who
did not get an SCT proceeded down a pessimistic 3-state semi-Markov model and
those who did proceeded down an optimistic 2-state Markov model. No treatment
effect was applied to those who got an SCT but an indefinite PFS hazard ratio was

applied to those who did not.
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Figure 11. Original model from TA540
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There are some important limitations with this model structure, some of which were
highlighted in the EAG’s critique but others that have become clearer as our
understanding of how pembrolizumab is being used in cHL has evolved in the six

years since this model was built.

The first important limitation of this model is structural. In the original appraisal, two
landmarks were examined; 12 and 24 weeks, and the model’s ICER was found to be
very sensitive to this structural variation. This appears to be driven by the proportion
of people who progress and die between the 12-week and 24-week landmarks; as
the landmark is pushed out, there are far more of these in the SoC arm and therefore
far fewer patients who become eligible for SCT. For example, in the base case 12-
week model, 40% of patients on pembrolizumab and 30% of patients on SoC got an
SCT but in the 24-week model these numbers had dropped to 34% and 14%
respectively. The landmark represents the median time to SCT, and all SCTs

occurring at the median is also a limitation; it is clear from the SACT data that, while
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24 weeks might be a reasonable estimate of the median time to SCT (among
patients who actually had one), events occur along a continuum from a few weeks to
as much as two years, although the vast majority occur within nine months of
treatment initiation. Another limitation of this structure is that patients may only have
an SCT on response to therapy received prior to the landmark whereas it is clear
from the SACT data that a number of patients receive pembrolizumab followed by
another round of chemotherapy then SCT. Clinicians consulted at an MSD UK
advisory board confirmed that after treatment with checkpoint inhibitors they would
expect some patients to become chemosensitised and that treatment with a further
line of chemotherapy is a viable treatment strategy to bridge to SCT, despite these

patients having not responded to chemotherapy in earlier lines.

The second issue is the way that the proportion of patients receiving an SCT in both
arms is estimated. The proportion of patients receiving an SCT is affected by both
the landmark timepoint and the PFS and OS treatment effects and it is not clear that
it should be. In the pembrolizumab arm, we now know from the SACT data what
proportion receive SCT after treatment with pembrolizumab and do not need to rely
on a linked-evidence approach. We also know that some of these patients receive
their SCT on chemotherapy following pembrolizumab rather than as response to
initial therapy. In the 12-week model, the proportion estimated to be receiving SCT
on SoC via this method is much higher than is usual in clinical practice. These are
patients who have failed multiple lines of chemotherapy and BV (itself a
chemotherapy-based regimen) and not achieved enough of a response to progress
to SCT. Clinicians consulted at the MSD UK advisory board stated that these
patients have chemo-insensitivity and very few of them would get a good enough
response to fourth line chemotherapy to receive an SCT. The base case 24-week
model estimates more reasonable proportions in both arms although this is
coincidental rather than data-driven and will be sensitive to changes in other
parameters like OS and PFS treatment effects. The evidence on the proportion of

patients getting an SCT in SoC is discussed in Section B.3.3.2.

The third potential issue is that the model structure explicitly assumes that PFS is a
good surrogate for OS after the landmark (the PD-to-death transition probability is

the same in both arms). It is not certain that this is true in R/R cHL. PFS in
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KEYNOTE-087 is far shorter than OS, for example, demonstrating that patients in
that study spend the majority of their within-trial life years in the implied PD health
state (PFS is just 20% at 2.5 years whereas OS is close to 90%). That does not
necessarily mean that there shouldn’t be a constant transition probability between
PFS and death but that the link is, at least, not immediate. Progression was also not
associated with changes in utility in KEYNOTE-087. We concluded that a model

structure where OS relies on PFS was not necessarily supported by the data.

Overall, we concluded that a model structure that could overcome these structural
limitations was now possible, given the availability of real-world data on
pembrolizumab’s use within this setting in the NHS and greater familiarity in the
clinical community allowing parameters where evidence is lacking to be estimated

with greater confidence by clinicians.
B.3.2.4 The company’s new model

B.3.2.4.1 General principles

When considering what model structure to adopt, we were mindful that this is an
evidence-light area. No parallel RCTs have ever been conducted in the 4L+ setting
and KEYNOTE-204 is the only one to have been conducted in the 3L+ setting. No
new clinical or evidence that is directly relevant to the decision problem has been
published since the original appraisal meaning that no evidence directly applicable to
the SoC is available. We were therefore wary of building a complex model that
required too many assumptions.. As such, we sought to minimise the number of
health states and transition probabilities, while still capturing the most important

outcomes.

From reviewing the other NICE cHL appraisals, the SACT data and consulting NHS
clinicians we concluded that there are certain important differences between

pembrolizumab and standard care that should be captured in our model:-

e Adding pembrolizumab to the pathway is likely to increase overall survival.
e Adding pembrolizumab to the pathway is likely to increase the number of
SCTs.
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¢ Adding pembrolizumab to the pathway is likely to increase the probability that
an SCT is curative because PD-1 inhibitors are known to increase
chemosensitivity (SCT is a chemotherapy-based intervention) and because
pembrolizumab is likely to elicit better and more durable remission than SoC.

e Patients who cannot have or do not want an SCT can continue to receive
pembrolizumab and may benefit from the treatment for many years.

e Patients on pembrolizumab typically have better quality of life than patients on
standard care.

e PFS may not be a reliable surrogate for OS or for SCT in R/R cHL.

Figure 12. New Economic Model Structure
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*NB: Dotted line shows the weighted average OS from the two post-landmark groups

Aligned with the general principles, we adopted the landmark model illustrated in
Figure 12 inclusive of the following treatment effects in order of anticipated influence
on (cost-)effectiveness:-

e OS HR up to the landmark

e Differential probability of SCT

e Differential probability that SCT is curative

e Differential HRQoL prior to the landmark

e OS HR post the landmark in the No/Failed SCT health state
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o Differential HRQoL after the landmark for patients in the No/Failed SCT health
state

This model is conceptually very similar to the one that was considered by the
committee at CDF entry but with attempts to address the problems outlined above
and make the best use of the evidence that is now available. The rationale for this

structure is explained in the following section.

B.3.2.4.2 Omission of PFS

PFS is omitted from the model. The principal reasons for this were that we had no
PFS data recorded in SACT and no reliable way to estimate PFS for the SACT
cohort. Since SACT was likely to be the primary source of OS in the model, we felt
this was important. On review of the pembrolizumab datasets, PFS appeared not to
be a reliable surrogate for either OS or whether patients receive an SCT. This is
apparent for OS because there is a large gap between the PFS and OS curves
observed in KEYNOTE-087 (2.5 year PFS is ~25% in KNO87, where OS is nearly
90%). For SCT, it was clear that PFS was not a reliable indicator because we
observed in the SACT data that many patients could receive a potentially curative
SCT after progression on pembrolizumab. Omitting this health state had the benefit
that there were fewer uncertain treatment effects to estimate and fewer assumptions
to make. It had the drawbacks that the use of subsequent treatments could not easily
be tied to progression and that we might have lost some nuance in terms of the way
progression affects quality of life, although progression was not associated with
changes in utility in KEYNOTE-087. This does not obviously bias the model in one
direction or another and any related under or overestimation of QALYs is likely to be
small in comparison to treatment effects that influence OS or SCT, which are more
fully captured.

B.3.2.4.3 Landmark and SCT considerations

It was clearly important to capture SCT in the model but OS post SCT is associated
with a time-dependent survival curve (many patients die or relapse in the first two
years but then a significant plateau of cured patients emerges), which is
computationally complex to include in downstream health states, requiring the use of
specialist modelling software or, if using MS Excel, macros that increase run-time
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and opacity. Mindful of the ERG’s comments on the opaqueness of the company’s
model for TA462,@7) which attempted to capture the complex shape of downstream
transitions in this way, we were keen to adopt a simple transparent structure which

reflected the main outcomes of interest.

We observed that all SCT events had taken place by two years in the SACT data
and the vast majority by nine months.®4 On reviewing evidence on SCT outcomes in
this population, we saw almost completely flat PFS and OS curves after two years
post SCT. We therefore concluded that all SCT events of interest (SCTs, SCT-
related deaths and relapses) would have taken place by four years. By this time, the
cohort in the model could effectively be divided into patients who had been cured by
an SCT, patients who had received an SCT but relapsed and patients who had never
received an SCT. Like the previous structure, a decision tree was implemented at
the landmark, albeit a more simple one. The probability of SCT was multiplied by the
probability of SCT being curative to determine the proportion of patients in the cured-
SCT state and the remaining alive patients were all assigned to the No/Failed SCT
state. This structure had the advantage that the short term outcomes for patients
who had an SCT and relapsed did not have to be modelled explicitly; they were
captured within the whole group before the landmark and within the No/Failed group

afterwards.

At the UK MSD advisory board we validated the assumption that all SCT events of
interest would have taken place by four years with 6 UK clinicians currently treating
advanced cHL in their clinics and they confirmed it to be reasonable.® The experts
estimated probabilities of patients having an SCT and SCTs being curative as part of

a structured expert elicitation exercise (See Section 3.3.4 and Appendix N).

Allowing the OS curves to continue to four years has the major advantage that the
SCT related events, their treatment effects and short term outcomes do not have to

be estimated explicitly but rather are implicit parts of the OS curves.

This model structure has the advantage that moving the landmark does not influence
the proportion of patients who actually receive an SCT. We set up the model to

examine alternative landmarks in sensitivity analysis.
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B.3.2.4.4  Transitions beyond the landmark

Beyond the landmark there are effectively two health states; those who are cured of
their cHL and those who are in the No/Failed SCT health state.

The cured SCT group are homogenous within the model and are assigned general
population quality-of-life using the study by Ara and Brazier (2010)®% in line with a
previous R/R cHL appraisal (TA772)(") and general population mortality rates in both
arms in the base case. We make no distinction in quality of life between patients who

have been cured by allo or auto SCT or by arm.

The No/Failed SCT group are also assumed to be relatively homogenous in that they
have received all treatments of interest and are anticipated to have relatively short
overall survival on SoC although a proportion of patients in each group will have
received a failed SCT. Assigning accurate transition probabilities for this group was

more difficult so we undertook several sensitivity analyses.
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Table 30. Features of the economic analysis

Previous evaluations Current evaluation

Factor TA462 TA524 TA540 TA772 Chosen values Justification

Time 40 years 70 years 40 years 40 years 40 years The simulated cohort evaluated

horizon in the economic model is set to
40 years as this approximates a
lifetime in this patient population.

Cycle Monthly Weekly Weekly Weekly Weekly Weekly cycles were chosen in

length the model as this was considered

more likely to accurately capture
costs and treatment
administration schedules than
monthly cycles. The cycle length
is consistent with the previous
pembrolizumab submission,
TA540®@ in addition to TA524,2%
and TA772") and is considered
to be sufficiently short to allow an
accurate estimation of the event
timings while not adding
unnecessary complexity of daily
cycles.
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Discount 3.5% Not reported 3.5% 3.5% 3.5% Consistent with the NICE
rate for reference case.
utilities and
costs
Perspective | NHS and NHS NHS and NHS and NHS and Personal Consistent with the NICE
Personal Social Personal Social | Personal Social Services reference case.
Services Services Social Services | perspective
perspective perspective perspective
Treatment | Not reported Not reported Not reported Not applicable | Not applied in base No treatment waning assumption
waning as OS case. 3-5 years post imposed in TA540 and not on
effect conservatively | pembrolizumab PFS for TA772.
assumed cessation for mortality | 3.5 years post cessation is in line
equal. Not treatment effect in with a NICE committee’s most
imposed on sensitivity analysis. recent stated preferences
PFS. (TA885).
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Source of
utilities

Nivolumab arm
derived from
EQ-5D-5L
questionnaire
from
CheckMate 205
and converted
to the EQ-5D-
3L tariff.

SoC arm was
derived using
the Swinburn et
al. (20156")
and reweighted
through
response rates
from the Cheah
et al. (2016)@
study.

Utilities were
sourced from
published sources
including BV
clinical studies
(Swinburn
20156") and a
published study of
utility post ASCT
(van Agthoven
2001(62))

Derived from
EQ-5D-3L
questionnaire
from the
KEYNOTE-087
trial.®

Utilities were
sourced from
KEYNOTE-204
trial (based on
EQ-5D-3L
questionnaires
collected
during the trial)

Derived from EQ-5D-
3L questionnaire from
the KEYNOTE-204
trial.

Consistent with the NICE
reference case. Although one
line of treatment earlier,
KEYNOTE-204 utilities were
prioritised over KEYNOTE-087
due to the greater sample size
and the information vs a
comparator treatment.
KEYNOTE-087 values were
used in sensitivity analysis.
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Source of
costs

PSSRU

NHS Reference
costs

MIMS
BNF

Clinical expert
opinion advised
the medical and
administration
costs

PSSRU, NHS
Reference costs

eMIT
BNF

Drug costs
were sourced
from BNF and
eMit.

Drug
administration
costs and AE
costs from
NHS
Reference
costs 18/19

Disease
management
costs and
terminal care
costs from
previous TAs
based on
PSSRU and
NHS reference
costs

PSSRU, 3 NHS
Reference costs
(2021/22)®4

eMITE®)
BNF (o)

Consistent with the NICE
reference case.
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B.3.2.5 Intervention technology and comparators

The intervention (i.e. pembrolizumab) was applied in the model as per the licensed
dosing regimen (i.e. administered intravenously at a fixed dose of 200mg over 30
minutes every 3 weeks [Q3W]) to a maximum of 35 treatment cycles.
Pembrolizumab is also able to be given every 6 weeks and we examined this in

scenario analysis.
The final scope specifies the following treatments as relevant comparators:©)

e Single or combination chemotherapy including drugs such as gemcitabine,
vinblastine and cisplatin
e Best supportive care

Data on patients treated with pembrolizumab was be drawn from the SACT dataset
collected as part of the CDF arrangement and from the latest available data from the
KEYNOTE-087 study.

Which interventions make up the standard of care in this population and what study

data could be used to represent the relevant outcomes is far less certain.

MSD note the comparators in the Final Scope have not changed from the original
submission TA540. As highlighted in TA540 and relevant to the current CDF exit, the
clinical pathway for R/R cHL patients is still subject to considerable heterogeneity
and uncertainty given the low number of patients in 4L, who typically have a
relatively short survival.®) There is also uncertainty for patients in the downstream
setting, where no SoC exists and use of investigational therapies outside of the NICE

scope is common.

Given the considerable variation in which treatments patients with R/R cHL receive
in SoC, the same approach was adopted as in TA540; identifying studies in the
literature to inform either single or combination chemotherapies as well as asking
clinicians at a UK advisory board. As stated in section B.2.1, no further studies were
identified in the clinical SLR update. In the TA540 submission, the comparator
composition was solely based on the Cheah et al. (2016) study. In this study, 100%
(n=100) of patients had received prior BV and 71% (n=71) had prior autoSCT, which

meant the study better represented the post-autoSCT, post-BV HL population,
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“‘population 17, from the original appraisal/the KEYNOTE-087 trial. Following the FAD
of TA540, the NICE Appraisal Committee recommended pembrolizumab only for
patients who received BV and cannot have autoSCT. This means the population in
Cheah (i.e. treated with BV and received prior autoSCT) does not match the
population for as per the NICE final scope for ID5084.4) Importantly, the fact that so
many of these patients have received an SCT suggests a greater level of chemo-
sensitivity and a greater level of fitness in their clinical histories than would be
expected in the cohort for this appraisal, who have all either never achieved a good
enough response to chemotherapy or never been fit enough for an SCT. The Cheah
patients were also over 20 years younger on average than the SACT cohort, with a
median age of 32 years vs. a mean age of 51 years. The clinical advisors at the UK
advisory board agreed that this study would overestimate outcomes versus the
KEYNOTE-087 trial population. This suggests that, a-priori, we should expect this
study’s outcomes to be better than our SoC cohort, all of whom have never been
able to have an SCT.

In the original appraisal, the NICE committee welcomed the inclusion of the
retrospective analysis by Eyre et al. (2017) as an alternative surrogate for outcomes
on SoC. This study is also associated with a number of indirectness problems. Of
note, this is a study of outcomes on BV, a more effective treatment option than the
SoC in this appraisal, and 100% of these patients were considered clinically fit for
transplant (vs. 61% in the SACT cohort). Like Cheah, the Eyre patients were also
over 20 years younger on average than the SACT cohort, with a median age of 32
years vs. mean 51 years. The clinical advisors agreed that this study would
overrepresent outcomes versus KN-087 because the patient population is younger,
has a better performance status and is receiving an effective active treatment in BV.
Eyre et al. (2017)©7) is from a UK real world setting where 100% of patients received
BV and 15 (15%) and 19 (19%) of patients went on to receive autoSCT and alloSCT
respectively. The Eyre study included a subgroup of patients who failed to reach
SCT (n=38, 39%) which might be a closer match to the population of interest for this
appraisal. We considered that, caveats aside, data from this study might be

informative for either treatment options or outcomes. (¢
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When attempting to elicit the regimens that made up SoC, the Cheah comparator
composition from TA540 was amended to include some regimens from Eyre et al.
(2017). In Eyre, treatment details were collected using hospital records from 9 UK
centres by the treating physician. The combined range of regimens were
subsequently validated and amended by the MSD Clinical Advisory Board to reflect
current UK clinical practice. During the Advisory Board, clinicians were unable to
confidently estimate proportions for SoC regimens in 4L, given there is no standard
for cHL in this treatment line and pembrolizumab has been available in the CDF for a
number of years. The experts mentioned several reasons for this, including
heterogeneity of chemotherapy options available in centres, rarity of the condition
and patient factors (e.g. fitness levels, age, patient preference).® For this reason, we
made the assumption that proportions were equal across all 4L treatments and
decided to vary this assumption in sensitivity analysis. The SoC composition is

summarised in Table 31, inclusive of the following assumptions and amendments:

¢ Investigational agents were removed as these treatments are not typically
relevant in NICE submissions.

e The ‘other group of treatments from Cheah does not provide enough detailed
information to allocate costs. Therefore, this has been excluded from the SoC
composition.

e Second autoSCT is not considered to be a relevant comparator in this patient
population as assumed in the TA540 submission and in the scope for this
appraisal (based on the July 2017 Advisory Board have stated patients with
R/R cHL would rarely receive this). Therefore, this has been excluded from
the SoC composition.©8)

e BV retreatment after its NICE recommended place in the care pathway is not
explicitly recommended by NICE. Therefore, composition of SoC has been re-
weighted excluding this therapy.

e Gemcitabine-based chemotherapies and ‘platinum based’ regimens were split
based on the uptake from the Advisory Board (previously in TA540, these
were pooled regimens with ‘Other alkylators’). “Other alkylators” were
removed from treatments identified by clinicians at the Advisory Board, as this
was assumed to be likely to refer to chlorambucil, given as part of the DECC
regimen.

e ‘Platinum based’ therapies was replaced by ifosfamide, carboplatin, etoposide
(ICE) and mitozantrone, cyclophosphamide, prednisolone, mitoxantrone,
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cyclophosphamide, etoposide, bleomycin and oncovin (PMitCEBO) based on
the Advisory Board validation.

e Oral chemotherapy i.e. dexamethasone, etoposide, chlorambucil, lomustine
(DECC) and, Mini-BEAM and radiotherapy was included based on the Eyre et
al. (2017) study.

Table 31. SoC treatment composition

Treatments % Source

Bendamustine 14.29

ICE (ifosfamide, carboplatin, etoposide) 14.29

Weekly chemotherapy (PMitCEBO) 14.29

Gemcitabine-based (IGEV, GEM-P, GDP, 14.29* | Cheah et al. (2016)* and
GVD)* Eyre et al. (2017)¢” and MSD

i (5)
Oral chemotherapy (DECC; dexamethasone, 14.29 Advisory Board

etoposide, chlorambucil, lomustine)

Radiotherapy 14.29
Mini-BEAM 14.29

Abbreviations: BV, brentuximab vedotin; DECC, dexamethasone, etoposide,
chlorambucil, lomustine; ICE, ifosfamide; carboplatin, etoposide; Mini-BEAM, carmustine,
etoposide, cytarabine, melphalan; PMitCEBO, prednisolone, mitoxantrone,
cyclophosphamide, etoposide, bleomycin and oncovin.

*This weight has been divided evenly between the four gemcitabine-based regimens

It was assumed the likelihood of patients receiving BSC (i.e. no active treatment)
was minimal as, based on TA540 and feedback at the UK Clinical Advisory Board,
patients will likely receive therapy where feasible. The consensus among the
clinicians from the Advisory Board was that pembrolizumab via the CDF is the
current standard of care for these patients.® The clinical experts advised if
pembrolizumab did not exist in the clinical pathway, patients would receive the
treatments according to Table 31.0) As such, although BSC was listed as a separate
comparator in the scope, we have not included it as such in the economic analysis,

instead it has been applied as a subsequent therapy, as in TA540.
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B.3.3. Clinical parameters and variables

As discussed in Section B.2.2, there is both clinical trial data and real-world evidence
available to inform the model effectiveness parameters for the outcomes on
pembrolizumab for patients in R/R cHL The main clinical trial of interest was
KEYNOTE-087, a single arm trial of pembrolizumab in patients with R/R cHL using
cohort 2 for those patients who have previously received BV and are ineligible for
autoSCT. Alternatively, clinical outcomes data was collected for patients receiving
pembrolizumab in this population through SACT. The SACT data provides the
largest source of real-world data for this indication and is therefore considered the
best source of evidence to reflect the outcomes of patients on pembrolizumab in UK
clinical practice. The SACT data were therefore the preferred source of clinical data
for the pembrolizumab arm of the model and were used as the base case inputs for

several parameters, as presented in Table 41.

As KEYNOTE-087 was a single-arm, there was no randomised clinical trial data
available that provided a direct comparison of pembrolizumab versus standard of
care in this indication. Additionally, no further studies were identified in the clinical
SLR that provide outcomes evidence on SoC specific to the population of interest in
this appraisal. Therefore, a series of indirect treatment comparisons and a structured
expert elicitation were required to inform the clinical outcomes of patients in the SoC

arm of the economic model.

The economic model reflects the differences between the pembrolizumab and SoC

pathways using a number of explicit or implicit treatment effects:-

e Overall survival hazard ratio up to the landmark

e Probability that a patient gets SCT

e Probability that SCT is curative

e Overall survival hazard ratio after the landmark for patients in the NO/Failed
SCT health state

¢ Differential HRQoL before the landmark

e Differential HRQoL after the landmark in the No/Failed SCT group

e Differential adverse event rates
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In this section we detail the calculations and options for all of these effects. The
sources for these base case clinical parameters for both treatments are summarised
in Table 41.

B.3.3.1 Overall survival

B.3.3.1.1  Overall survival on pembrolizumab up to landmark

OS data for pembrolizumab up to the four-year landmark is available from both the
SACT dataset and KEYNOTE-087 and no survival extrapolations are needed for this
parameter. For the purposes of the economic model, we fit standard one-piece
parametric survival curves to the SACT and KEYNOTE-087 data. This would enable
cycle by cycle transitions to better represent a theoretical cohort rather than following
the KM curve would and, crucially, would allow the landmark time to be extended
outwards in sensitivity analysis. We noted that there was little difference between
any of the options in terms of visual or statistical fit and selected the log-logistic
model as a central estimate and because it had the property of declining hazards,
which is logical given the presence of curative SCTs and is typical in pembrolizumab
trials because of the highly variable outcomes between responders and non-

responders to immunotherapy.
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Figure 13. SACT OS and parametric fits
1.00

0.90 \
N
0.80 ~-
0.70 \ —— Exponential OS

n -~ - e (Generalized Gamma OS
g 00 Ten—
o = —— Gompertz OS
€ 0.50
S o= e | 0g-Logistic OS
2 0.40
a - e==| 0g-Normal OS
0.30 Weibull 0S
0.20 Gamma 0S
0.10 KM OS
0.00
0 50 100 150 200
Weeks

Table 32. Model fit statistics for parametric curves fit to SACT OS

Average of

Functional Form AIC BIC AIC and BIC
Exponential 972.398 975.769 974.084
Weibull 972.039 978.780 975.409
Log-logistic 971.615 978.357 974.986
Log-normal 972.077 978.818 975.448
Gompertz 971.727 978.469 975.098
Generalized Gamma 973.198 983.310 978.254
Gamma 972.278 979.020 975.649
Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information
Criterion; OS, overall survival; SACT, Systematic Anti-Cancer Therapy

Given that the SACT dataset is much larger (N=215 vs N=81) and represents how
pembrolizumab is used in the UK NHS (i.e. as a bridge to transplant where possible),
we selected this dataset in the base case analysis. We note that outcomes in the
Real World Data are worse than in the KEYNOTE-087 trial, likely due to higher age,
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worse patient fitness and presence of comorbidities. OS data from KEYNOTE-087

was used in the model in sensitivity analysis.

B.3.3.1.2 Overall survival hazard ratio

Overall survival on the SoC up to the 4-year landmark is calculated by applying a
constant hazard ratio to the pembrolizumab arm. Given that data have not been
published on outcomes on SoC in this indication, we had to rely on a series of
imperfect data sources upon which to conduct Indirect Treatment Comparisons
(ITCs). No new evidence was identified during the SLR update so we relied on the
two studies that were considered during TA540; Eyre (2017), which was a study of
BV in exclusively transplant fit patients, and Cheah (2016) a study of standard care
(including 30% on clinical trials) largely in patients who had relapsed after SCT and
thus had proven chemo-sensitivity within their clinical history. Neither dataset was
considered highly representative of SoC in this appraisal and both datasets were
considered to have positive bias when compared to expected outcomes on SoC.
Sample sizes were relatively small for both studies (N=99 and N=100) and the
median ages of patients were ~20 years younger than in the SACT dataset. Within
both studies, OS was reported among patients who did not get an SCT. These might
be the closest data to our SoC population as these cohorts would be comprised of
patients who had failed on BV and did not get a transplant and our SoC arm are
patients who have failed BV and >90% will not get a transplant. However, as we did
not have baseline characteristics for these patient subgroups, we were not able to
carry out a complete assessment on direction of bias vs the pembrolizumab studies
and therefore unable to formally conduct an ITC. We note that visual inspection of
the difference in outcomes between these groups and the pembrolizumab studies
indicates the OS HR would be very large (larger than the OS HRs we have used in
the economic model), were an ITC conducted.

Because we lacked access to the individual patient data, ITCs that compared to the
SACT data were unadjusted, including only a narrative description of the likely
direction of bias. ITCs vs KEYNOTE-087 were able to be adjusted for differences in
baseline characteristics i.e. they were Match-Adjusted Indirect Comparisons
(MAICs). Details of the ITCs for the pembrolizumab data vs the Cheah and Eyre

studies are available in Appendix D.

Company evidence submission template for Pembrolizumab for treating relapsed or
refractory classical Hodgkin lymphoma [review of TA540]

© Merck Sharp & Dohme (UK) Limited (2023). All rights reserved Page 100 of 193



Confidential

There is one source of relevant randomised evidence that the company has access
to; the as-yet unreported OS outcomes from the KEYNOTE-204 study. This was a
study of pembrolizumab vs BV in the 3L setting and included a stratified subgroup
who had not had an SCT. This trial was the basis for NICE TA772 although no OS
data was available at that point. We detail the outcomes in Confidential Appendix P.
Because BV has established clinical effectiveness vs SoC, it is expected that using

this estimate in the model is conservative.

Appendix P contains model diagnostics for the ITC (log-cumulative hazard plots,
visual assessment of KMs and Schoenfeld residuals). On reviewing these we
concluded that there are no major violations of the proportional hazards assumption
and that the use of a constant hazard ratio up to the landmark is reasonable,

particularly as it is only estimating outcomes within the first four years of the model.

One further source of comparative evidence was identified through hand searching;
the Markov trace from the BV vs SoC model used in NICE TA524.(?6) This was used
to obtain an indicative overall survival hazard ratio for this comparison, for use in
Bucher ITCs®% where BV was the common comparator i.e. where the treatment
effect of pembrolizumab vs SoC can be assumed to be the sum of the treatment

effects for pembrolizumab vs BV and BV vs SoC.

B.3.3.1.3 Treatment effect of BV vs SoC

No anchored evidence on the treatment effect of BV vs SoC was identified in the
SLR or during the NICE Technology Appraisal process that led to the approval of BV
(TA524).%% However, some comparative evidence does exist within that appraisal,
specifically relating to “population 3” (those who have not had an SCT; the
population that was re-evaluated after a period in the CDF). A schematic detailing
the health state membership over time in the company’s economic model complete
with changes request by the EAG is available (page 132, committee papers®)). This
economic model represents the combination of the best available evidence on the
effectiveness of BV vs SoC identified at the time and an implied treatment effect that

was accepted by the NICE committee as plausible.

In order to calculate the implied and accepted OS treatment effect from this model,

we used WebPlotDigitizer("™ to obtain the proportion alive in both model arms during
Company evidence submission template for Pembrolizumab for treating relapsed or
refractory classical Hodgkin lymphoma [review of TA540]

© Merck Sharp & Dohme (UK) Limited (2023). All rights reserved Page 101 of 193



Confidential

the first four years. A single constant hazard ratio was applied to the SoC curve to
calculate a new BV curve. The hazard ratio was varied until the new curve fit the
original BV trace as closely as possible based on visual assessment. Looking at the
shape of the new curve, we concluded that a constant hazard ratio reasonably
characterises the implied treatment effect on OS i.e. that the proportional hazards
assumption is not obviously violated within the first four years of model time. We
concluded the BV curve was best approximated using an overall survival hazard
ratio of 0.62. We validated this estimate as plausible at the UK Clinical Advisory
board.

Figure 14. Overall Survival Markov Trace from TA524 and new BV curve

Overall Survival Markov Trace from TA524 and new BV curve
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This approach has the advantage that, in an evidence light area, it is based on the
deliberations and conclusions of the NICE committee but important disadvantages
as well. The population that this appraisal related to was earlier in the cHL treatment
pathway than in the current appraisal and the model itself is not based on

randomised evidence.
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Without an appropriate method to calculate a standard error for (the log of) our point
estimate, we assigned an arbitrarily large value of 0.244 (so that the upper

confidence limit was equal to 1).

We used the values we obtained in this exercise along with the various estimates of
treatment effect for pembrolizumab vs BV to conduct simple Bucher ITCs®9 to
calculate the implied 4-year OS HR for pembrolizumab vs SoC. For the Bucher ITCs,
the hazard ratio for pembro vs SoC was calculated by multiplying the hazard ratio for
pembro vs BV and the hazard ratio for BV vs SoC together. The standard error of the
log hazard ratio was obtained by taking the square root of the sum of the two
variances. The upper and lower confidence limits on the natural scale were the

exponentials of the limits on the log scale.

B.3.3.1.4  Summary of Overall Survival HR estimates

Table 33 shows the results of the various options from the ITCs. In all cases apart

from Estimate 1 the direction of bias favours the SoC.

Table 33. Summary of Overall Survival HR estimates

Estimate Comparison HR (Cl) Key Limitations

Number

1 Bucher ITC [ ] Two 3L studies,
(KN204 and assumed s.e. from
TA524) TA524.

2 KN204 OS [ ] 3L study, control arm is

BV.

3 Bucher ITC 0.41 (0.22 - 0.77) 100% patients fit for
(SACT vs Eyre transplant in Eyre study,
and TA524) assumed s.e. from

TA524.

4 ITC SACT vs 0.66 (0.44 - 0.98) Eyre is 3L BV study,
Eyre 100% fit for transplant.

5 ITC SACT vs 0.59 (0.4 - 0.86) 71% had prior
Cheah transplant, 30%

received investigational
agents.
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6 MAIC KNO87 vs 0.23 (0.12-0.42) 4 + KNO87 applicability
Eyre concerns. Comparator
BV.
7 MAIC KNO87 vs 0.24 (0.14-0.4) 5 + KN087 UK
Cheah applicability concerns.

* Note: these are parameterized as reciprocal HRs in the economic model because OS
data must be anchored to the pembrolizumab arm.

We selected Estimate 1 as the base case analysis. The reason for this was that it
made use of the only relevant source of randomised evidence (KEYNOTE-204)
along with a comparison that had already been validated by a NICE committee
based on the totality of the evidence (NICE TA524). We felt that, since both these
sources of evidence are anchored in some way and not obviously biased in favour of
one comparator. Estimate 1 using the Bucher ITC is therefore potentially more
reliable than the various unanchored ITCs we conducted. The key limitation is that it

relates to third line rather than fourth line patients.

B.3.3.1.5  Survival after being cured by SCT

Survival for the cured SCT group was assumed to be equal to the general population
using the 2019-2020 national life tables for England (Office for National Statistics).("")
We discussed the plausibility of this assumption with clinicians at the UK advisory
board. The clinicians felt that it is plausible that average OS might be lower than the
general population in a population who had previously had cHL and gone through an
SCT but were not able to estimate by how much. They were not able to point us to
any studies that would allow us to estimate the magnitude of any mortality
decrement. As such, we examined a series of arbitrary Standardised Mortality Ratio
adjustments in sensitivity analysis e.g. multiplying all cycle-specific OS event rates

by 1.5 to examine the effect on the ICER.

B.3.3.1.6  Survival after the landmark for the No/Failed SCT group

No directly applicable data were available to help estimate the longer-term survival of
patients who either never received an SCT or had failed one. The closest data
available were KM curves on patients who had never received an SCT from the

SACT data. Whether the addition of patients who had relapsed after SCT into this
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group would mean the SACT estimates were optimistically or pessimistically biased
was difficult to know. On one hand, the failed SCT patients could have worse
average outcomes than those who had remained on pembrolizumab because they
had undergone a difficult intervention that offered no benefit and stopped an effective
one early. On the other hand, these patients were likely more clinically fit for SCT in
the first place and therefore might have a better baseline expectation in comparison
to patients for whom SCTs are not suitable. We fit standard one-piece parametric
models to this dataset as shown in Figure 15 and selected the extrapolation with
best fit based on AIC, visual fit and that conform to clinical expectations on
pembrolizumab as summarised in Table 34. We applied the cycle-specific transition

probabilities from year 4 to the patients in this health state.

Figure 15. OS extrapolations one-piece parametric model for after landmark
no/failed SCT group (SACT®4)
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Table 34. Summary of goodness of fit for cohort after the landmark for
no/failed SCT (SACT)

Distribution Parameter A | Parameter B Zarameter AIC BIC
Exponential -5.14 825.34 828.35
Weibull 5.16 -0.04 827.22 | 833.24
Gompertz 0 -5.12 827.32 | 833.34
Log-Logistic 4.79 0.12 828.88 834.9
Log-Normal 4.8 0.47 829.64 | 835.66
Generalized Gamma | 5.11 0.13 0.82 829.2 838.23
Gamma -0.04 -5.21 827.23 | 833.25
Source: SACT report.4

We note that all curves provide comparable visual fit to the majority of the KM curve.
The log-normal and log-logistic are above the KM curve at the tail and provide more
optimistic extrapolations. AIC/BIC differences are not large. In the absence of clinical
context, our default pick would likely be the exponential curve (similar visual fit to
other curves, lowest AIC). The Weibull, gompertz, gamma and generalised gamma
curves exhibit a similar pattern of constant or near-constant hazard to that of the
exponential curve. This is likely unjustified among patients treated with
pembrolizumab where the pattern of decreasing hazards, driven by the cohort
becoming increasingly comprised of patients who have achieved durable response
has been consistently observed across the clinical trial portfolio. We felt that the
most conservative curve that did not exhibit constant or near-constant hazards, the
log-logistic, should be the base case, with the exponential curve used in sensitivity

analysis.

To calculate the corresponding OS hazard rates for the SoC we applied a hazard
ratio to the above SACT-derived transition probabilities. Clinicians at the UK advisory
board confirmed that there would be a treatment effect for some years after stopping
pembrolizumab but were unable to say how long this would last. We implemented a
treatment waning assumption in sensitivity analysis, where hazards in the
pembrolizumab arm were gradually waned to become equal to the calculated
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hazards in the SoC arm over time, equivalent to 3—5 years post cessation of
pembrolizumab, in line with the latest stated preferences of NICE committees (e.g.
NICE TA885(72)),

To obtain the relevant hazard ratio, we examined the OS data from KEYNOTE-204
on patients who had never had an SCT within the study. A priori, the use of this data
is biased in favour of SoC because BV is likely more effective than SoC but the
group in the model also contains a number of patients who have relapsed after SCT
and rendering the direction of bias less certain. Overall, we concluded that though
there is likely some benefit for pembrolizumab in this cohort, the magnitude and

persistence of the treatment effect is somewhat uncertain.
The relevant OS HRs from KEYNOTE-204 are available in confidential Appendix P.

B.3.3.2 Probability of receiving SCT

For the pembrolizumab arm, the number and proportions of patients that receive
either an autoSCT or an alloSCT is available from both the KEYNOTE-087 trial data
and the SACT data, as presented in Table 35. The probability of patients receiving
an SCT in the base case was informed using the SACT data. This was considered to
be the best source of evidence as it is the largest dataset of-real world outcomes
from NHS clinical practice and would better reflect real-world practice in the UK. A
noticeable difference in evidence between KEYNOTE-087 and SACT is the ratio of
patients receiving auto vs alloSCT. This difference could be due to setting-specific
factors such as pembrolizumab being used specifically as a bridge to SCT among fit
patients in SACT but not in KEYNOTE-087. This input was further validated by

clinicians to be representative of clinical practice in the UK.

Table 35. Probability of receiving SCT

SACT, n (%) KEYNOTE-087, n (%)
Total SCTs 65/215 (30.2%) 24/81 (29.6%)
Autologous SCT (of those 23 (35.4%) 15 (60%)
who received an SCT)
Allogeneic SCT (of those 42 (64.6%) 10* (40%)
who received an SCT)
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Abbreviations: SACT: Systemic Anti-Cancer Therapy database; SCT: Stem cell
transplant.

*One patient received both auto and allo SCT

In the SoC, no evidence was identified for the probability of receiving either an auto
or alloSCT for patients with R/R cHL on SoC in the fourth line, and therefore this

input was assumed to be the same 60/40 split as in the pembrolizumab arm.
B.3.3.3 Structured expert elicitation

B.3.3.3.1  Background

Several key parameters for estimating a treatment effect for pembrolizumab versus
standard of care were not identified in the systematic review. Therefore, a Structured
Expert Elicitation (SEE) exercise was conducted to obtain robust estimates that

could inform these values. The parameters estimated were:

Proportion of people on standard of care alive after 4 years

Proportion of people on standard of care having a SCT

Proportion of people on standard of care who have an SCT that are cured
Proportion of people on checkpoint inhibitors who have an SCT that are cured

b=

B.3.3.3.2 Methods — application of MRC protocol

The NICE methods guide recommends that SEE is carried out in alignment with the
MRC reference protocol.(”® The methods used are outlined in Table 36. Summary of
methodology (aligned to MRC protocol). Full details of the methodology, including
the pre-specified protocol, training materials and evidence pack are available in

Appendix N.

Table 36. Summary of methodology (aligned to MRC protocol)

Element Methods used

Experts e 6 experts were be included (note: 1 expert was unable to provide
responses due to IT issues and participated in the group discussion
only)

e Experts were recruited for an advisory board and reflect a broad
range of UK experience. Willingness to participate in the SEE
activity was confirmed prior to the advisory board meeting

e Experts’ involvement in any previous MSD activities was recorded
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Quantities
elicited

All quantities elicited were simple quantities (e.g. proportion of
patients who have a stem cell transplant)

Survival is dependent on the proportion of patients who have stem
cell transplants and the percentage of patients for whom this is
curative. For this exercise survival was treated as an independent
variable. This is in line with the guidance in the MRC protocol which
states “only ask about independent variables, express dependent
variables in terms of independent variables or use dependence
elicitation methods”

Approach to
elicitation

Beliefs were elicited individually via completion of a chips and bins
exercise using a Microsoft Excel template

Pooled results were presented to the experts at an advisory board.
The experts had the opportunity to discuss the pooled results
Between-expert variation was explored explicitly during the
consensus session

Method

The Fixed Interval Method (FIM) was used (Chips and Bins method)

Aggregation

The output from the Excel template was collated using the STEER
R-Shiny app® and aggregated using the app. The app utilised the
SHELF fitdist("™® function, which fitted distributions to the experts’
individual judgements and to perform linear pooling with equal
weighting of experts

As the elicited quantities are all proportions, the ‘beta’ distribution
was explored as a first choice as it is naturally bound by 0 and 1,
with alternative distributions explored as scenarios if the ‘beta’
distribution was determined to be a poor fit

The validity of any adjustments to the pooled distribution was
explored both internally and with the experts at the advisory board.

Delivery

A training slide deck (adapted from the STEER example training
deck("®)) was provided to the experts. Experts were advised to
contact the MSD team should they have any questions related to
the training material.

An evidence briefing (Word format) was provided to the experts.
This briefing contained evidence that had come to light during the
SLR and was supplemented via hand searching where required.
Details of the approach to hand searching were reported.

The elicitation exercise was delivered remotely. A training question
was included so the experts can familiarise themselves with the
Excel template. Experts were advised to contact the MSD team
should they have any questions related to the exercise or technical
issues with completing the Excel template.

Experts had the opportunity to discuss the validity of the pooled
results at a virtual advisory board meeting. The advisory board
facilitators ensured that all experts have opportunity to comment on
the results.

Training and
piloting

A training slide deck (adapted from the STEER example training
deck) was provided to the experts. A training question was included
so that the experts can familiarise themselves with the Excel
template. Experts were advised to contact the MSD team should
they have any questions related to the training material.
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e The clinical validity and clarity of questions was assessed by one of
the clinical experts prior to the meeting and the questions refined for
clarity based on this feedback

Rationales and | ® Rationales for how the experts made their judgements were
collected via a free text box in the Excel template were summarised
and discussed at the advisory board

e Conduct of the SEE followed the pre-specified protocol — any
deviations were recorded and rationales for these provided

documentation

B.3.3.3.3 Results

The preferred distributions selected by the experts are presented below for each
quantity of interest. One expert was unable to submit a response to the SEE
questions but contributed to group discussions. Full details of the experts’ rationales
for their preferences and exploration of alternative distributions are presented in
Appendix N. Unless otherwise stated the distributions include responses from all five

experts who provided a response to the exercise.

Proportion of patients on standard of care who receive stem cell transplants

The elicitation question was:

“Imagine a representative cohort of 100 adult patients in the UK (of all ages and
fithess) with relapsed or refractory classical Hodgkin lymphoma who have relapsed
or not responded to two lines of chemotherapy and brentuximab vedotin and cannot
have autologous stem cell transplant. These patients are treated with current
standard of care (chemotherapy or best supportive care). How many of the 100

patients would receive an SCT after treatment with standard care?”

The experts’ responses fell into two clear groups. To aid discussion of inter expert
variability results were presented separately for these groups using a beta
distribution. The mean values for stem cell transplant rate in the two groups were
8.17% and 31.47%. After discussion the experts reflected that this difference arose
from different interpretations of whether the question referred to theoretically
“transplant fit” patients or not. For example, one advisor whose response had been
higher indicated that they were considering younger patients with better performance
status, and that they would expect approximately 30% of these patients to respond

well enough to salvage chemotherapy to consider SCT. This expert indicated that if
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they were considering all patients regardless of age/performance status (the

population of interest) then their estimate would drop to 10 to 15%.

The experts’ preferred distribution is shown in Figure 16. This distribution includes
responses from 3 of 5 experts, as the expert group concluded that this group of
responses most closely aligned with an interpretation of the question that matched
the patient population of interest. All experts agreed that a rate of 5 to 15% for the
overall proportion of patients who would receive a stem cell transplant was
reasonable. One expert noted that the mean value of 8.17% was in reasonable
alignment with a value of 5%, which had been accepted in TA542(26) (for the third line
population). Results including responses from all experts using log normal and beta
distributions are included as scenario analyses (see Appendix N1.4.1 for full details).
Of these alternative distributions experts indicated that the log normal distribution

was more plausible as it better reflected the skewed nature of the data.

Figure 16. Experts’ preferred distribution for proportion of patients on SOC
receiving stem cell transplants
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Proportion of patients on standard of care for whom stem cell transplants are curative

The elicitation question was:

“Imagine a representative cohort of adult patients (of all ages and fitness) in the UK

with relapsed or refractory classical Hodgkin lymphoma who have relapsed or not
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responded to two lines of chemotherapy and brentuximab vedotin and cannot have
autologous stem cell transplant. After treatment with standard of care (e.g.
chemotherapy), 100 patients are now able to receive a stem cell transplant. For how

many of the 100 patients would the stem cell transplant be curative?”

The experts’ responses were typically grouped in the 20-40% range (Figure 17). One
response was at a higher value of approximately 60%. This expert stated that if they
were completing the exercise again they would move closer to a value of 50%, but
not lower than 30-40%. This higher estimate was based on the rationale that cure
rates may have improved in comparison to historical data due to improvements in

patient selection.

The experts were shown a distribution where the high response had been removed
(mean cure rate 31.87%. All experts agreed that the distribution including all
responses was more reflective of clinical practice. They drew comparison with data
from the AETHERA trial,(’”) which they judged to represent patients at high risk of
relapse and this be a comparable population. Cure rate in this trial was
approximately 40%, which is in line with the pooled estimate. Therefore, the experts’

preferred distribution was as shown in Figure 17.

Figure 17. Experts’ preferred distribution for proportion of patients on SoC
who receive a stem cell transplant that are cured
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Proportion of patients on checkpoint inhibitors for whom stem cell transplants are curative

“Imagine a cohort of adult patients in the UK with relapsed or refractory classical
Hodgkin lymphoma who have relapsed or not responded to two lines of
chemotherapy and brentuximab vedotin and cannot have autologous stem cell
transplant. After treatment with a checkpoint inhibitor +/- another line of
chemotherapy, 100 patients are now able to receive a stem cell transplant. For how

many of the 100 patients would the stem cell transplant be curative?”

The experts indicated that they based on their experiences in clinical practice they
would expect an improved cure rate for patients treated with checkpoint inhibitors
and agreed that a cure rate of 50-60% was reasonable. Most experts indicated that
they had based their results on the Merryman et al study.®3® They highlighted several

uncertainties, because:

e Merryman et al is a retrospective study with a small patient numbers

¢ Results from Merryman may not be generalisable to the patient population of
interest because most patients in the study received BV/nivolumab, which is a
regimen that is not available in the UK practice

e There is still some uncertainty on the safety profile of checkpoint inhibitors
followed by autoSCT

The experts also noted that their estimates may be conservative but that this was
based on the uncertainties highlighted above. They agreed that the uncertainty was

appropriately captured by the pooled distribution shown in Figure 18.
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Figure 18. Experts’ preferred distribution for proportion of patients on
checkpoint inhibitors who receive a stem cell transplant that are cured
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The experts also highlighted that the improved cure rate was not solely due to
improved responses with checkpoint inhibitor treatment. They noted that treatment
with checkpoint inhibitors could chemosensitise patients, increasing the chances that
subsequent lines of chemotherapy would produce stronger responses, which would

lead to higher cure rates.

Proportion of patients on checkpoint inhibitors who are alive after 4 years

The elicitation question was:

“Imagine a representative cohort of 100 adult patients in the UK (of all ages and
fitness) with relapsed or refractory classical Hodgkin lymphoma who have relapsed
or not responded to two lines of chemotherapy and brentuximab vedotin and cannot
have autologous stem cell transplant. These patients are treated with current
standard of care (chemotherapy or best supportive care). How many of the 100

patients will still be alive 4 years after initiation of standard of care?”

The experts agreed that prognosis of patients in this cohort was poor. The expert
who had selected the lowest survival rate indicated that they had been considering a

patient population where all patients were ineligible for transplant. The experts were
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presented with an alternative distribution where this response was removed (mean
22.58, median 21.58). The experts agreed that a survival rate of around 15% would
align with expectations and that the distribution including all the experts’ responses

better reflected clinical reality.

Figure 19. Experts’ preferred distribution for proportion of patients on SoC
who are alive after 4 years
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A summary of the results is provided in Table 37.

Table 37. Summary of results

Parameter Mean (%) | Median (95% CI)

Proportion of patients on standard of care receiving a stem cell transplant

Experts’ preferred distribution: Expert group 1 | 8.17 7.51(2.63, 15.92)
Alternative 1: All experts (log normal distribution)? | 18.23 12.86

Alternative 2: All experts (beta distribution)? 17.48 14.07 (13.99, 45.30)
Proportion of patients on standard of care for whom a stem cell transplant is curative
Experts’ preferred distribution: All experts 37.18 36.33 (15.07, 62.26)
Proportion of patients on checkpoint inhibitors for whom a stem cell transplant is
curative

Experts’ preferred distribution: All experts 52.89 53.09 (28.00, 77.12)
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Proportion of patients on standard of care alive after 4 years

Experts’ preferred distribution: All experts 20.52 19.32 (6.91, 38.30)

a) for full details of the alternative distributions presented to the experts please see
Appendix N1.4.1 (of the two alternative distributions the experts considered the lognormal to
be more plausible)

B.3.3.3.4 Discussion

In addition to providing parameters for use in the economic model, several key

insights were generated during the discussion of the results. Notably:

e The estimate for proportion of patients on SoC receiving stem cell transplant
(mean 8.17%) was in reasonable alignment with the estimate of 5.3%, which
had been accepted in NICE TA524(26)

e The experts highlighted that the improved cure rate they had estimated for
patients treated with checkpoint inhibitors was not solely due to improved
response to checkpoint inhibitor treatment compared with standard of care.
They noted that treatment with checkpoint inhibitors could chemosensitise
patients, increasing the chances that subsequent lines of chemotherapy
(including SCT related regimens) would produce stronger responses, which
would lead to higher cure rates.

¢ Prior to the meeting, every expert independently estimated a higher cure rate
for SCT after exposure to pembrolizumab than for SCT after standard care
alone. There was unanimous agreement at the meeting that although a study
investigating this comparison has not been done, the experts believed it to be
clinically plausible.

Full discussion of the strengths and limitations of the SEE exercise are discussed in

Appendix N. Key strengths were:

e The exercise captured the key parameters required and uncertainty around
these, either directly providing model inputs or validating outputs of the
economic model.

e Methodology used was aligned to the MRC reference protocol and aimed at
fully capturing the extent of uncertainty in the parameter estimates and
minimising risk of bias

e Group discussion provided meaningful insights into inter-expert variability.
These insights may not have been successful captured by other means (for
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example, asking experts to refine their judgement individually based on
pooled responses, Delphi panels).

The key limitations were:

e As a group discussion stage was included experts were not asked individually
if they wished to change their judgements having observed the pooled
responses. The approach of allowing experts to individually adjust their
responses has less risk of introducing bias than conducting a group
discussion, but may have failed to identify reasons for between-expert
variability and would not allow experts to consider these reasons when
deciding on whether to adjust their response.

e Experts were asked about overall survival at a single timepoint, which does
not allow for time-varying hazards to be explored. This was a pragmatic
decision aligned with the chosen model structure and designed to limit the
number of questions in the exercise to a manageable quantity.

B.3.3.4 Proportion experiencing adverse events

The cost and HRQoL burden related to adverse events is captured in the economic
analyses. The AEs were applied as a one-time cost and disutility in the first cycle of
the model. Section B.2.10 details the collection and monitoring of these events in
KEYNOTE-087. We incorporated the same AEs as in TA540 (2. For that appraisal,
the specific AEs of interest were originally derived from all cause AEs for grade 3+
as summarised in Table 28; Appendix F. The AEs of interest were selected based on
a previous Hodgkin’s lymphoma appraisal (TA462) and subsequently validated by
clinical experts.(’® 79) At the TA540 Advisory Board, no additional AEs were identified
for inclusion in the model, and we note that all other grade 3+ AEs in KEYNOTE-087
occurred in <2 patients. As stated in B.2.10.2, pembrolizumab’s positive safety
profile is well established. Table 38 includes the probability of experiencing AEs of

interest for pembrolizumab in cohort 2 of the trial.

Table 38. KEYNOTE-087 adverse events all-cause grades 3+ (cohort 2 only)

Adverse event Cohort 2 (n=81)

Number of events %
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Anaemia 3 3.7%
Diarrhoea 1 1.2%
Dyspnea* 0 0.0%
Fatigue 2 2.5%
Leukopenia 2 2.5%
Nausea 0 0.0%
Neutropenia 3 3.7%
Pyrexia 0 0.0%
Thrombocytopenia 2 2.5%
Vomiting 0 0.0%
*Set to 0 as not reported in the CSR. This AE was included to be consistent with the
TA540 methodology.

As KEYNOTE-087 is a single arm trial, we needed to identify and source the AEs for
SoC. In line with TA540, we assumed the same AEs of interest would be relevant in
both arms. The treatment-related AEs of grade 3+ for all the SoC treatment options
in the model were identified from the literature, mostly using the same sources as
TA540, and are summarised in Table 39. It should be noted that these sources are
unlikely to match exactly the population of interest. For this CDF exit, the
composition of SoC was different to that assumed in TA540 and TA462 (38.46%
chemotherapy 18.46% bendamustine and the remainder investigational agents).(?”)
The new range of SoC regimens is shown in Table 39 below. AE incidence is
weighted by the proportion receiving each of the SoC regimens, which have been
determined afresh for this appraisal (see section B.3.6.3). For the DECC regimen, no
AE incidence was reported in the literature and therefore could not be applied in the
economic analysis. However, given that DECC is a palliative chemotherapy regimen

of low intensity, limited AEs would be expected.

The weighted AE incidence for SoC is summarised in Table 40. The individual AE
incidences were calculated by dividing the number of events per AE by the overall

sample size per study to give a percentage. These percentages were then weighted
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by the proportion of patients receiving each regimen to calculate a total weighted AE

incidence for the SoC arm for use in the model.
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Table 39. Chemotherapy adverse events incidence (number of events)

L o 2 5 3

m g = = o = £
Sample size 36 168 230 91 21 23 37 38 46 30
Anaemia 5 43 0 17 2 6 0 0 0
Diarrhoea 0 0 7 0 0 0 1 0 0 0
Dyspnea 0 0 0 0 0 1 4 0 0 22
Fatigue 1 0 0 0 0 2 4 0 0 0
Leukopenia 0 0 0 0 13 0 6 0 0 0
Nausea 1 0 12 1 0 0 0 0 47 0
Neutropenia 2 25 151 26 15 2 19 0 36 0
Pyrexia 1 0 0 0 0 0 0 0 33 0
Thrombocytopenia 7 49 8 18 10 3 16 0 0 0
Vomiting 0 0 12 0 0 3 1 0 46 0

(80) (81) (83) (84) (85) (86)
Source TA540 | TAs40 | | TAsao | TAsa0 | TAs40 | TAss0 | - -

* The weight has been divided equally among the 4 gemcitabine-based regimens.

Abbreviations: BEAM: carmustine, etoposide, cytarabine, melphalan; DECC: dexamethasone, etoposide, chlorambucil; ICE: ifosfamide,
carboplatin, etoposide; IGEV: ifosfamide, gemcitabine, vinorelbine; GDP: gemcitabine, dexamethasone, cisplatin; GEM-P: gemcitabine,
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cisplatin, methylprednisolone; GVD: gemcitabine, vinorelbine, doxorubicin; PMitCEBO: prednisolone, mitoxantrone, cyclophosphamide,
etoposide, bleomycin, vincristine; RT, radiotherapy.
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Table 40. SoC adverse events incidence

Adverse event

Weighted %

Anaemia 7.5%
Diarrhoea 0.5%
Dyspnea 11.0%
Fatigue 1.1%
Leukopenia 2.8%
Nausea 15.8%
Neutropenia 29.2%
Pyrexia 10.6%
Thrombocytopenia 11.9%
Vomiting 15.6%
B.3.3.5 Summary of base case inputs

Table 41. Source of base case OS and SCT treatment effect parameters for

pembrolizumab and SoC

Parameter

Source

Pembrolizumab

SoC

Pre-landmark

0sS

SACT: total population

HR derived from Bucher ITC
using KEYNOTE-204 and
TA524

SCT outcomes

Probability of SCT

SACT: total population

Structured expert elicitation

Ratio of auto and alloSCT

SACT: total population

Assumed equal to
pembrolizumab

Probability of curative SCT

Structured expert elicitation

Structured expert elicitation

Post-landmark

OS: Cured SCT patients

General population
mortality

General population mortality
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OS: no SCT or failed SCT | SACT: patients who never | HR derived from KEYNOTE-
gotan SCT 204: patients who never got
an SCT

B.3.4. Measurement and valuation of health effects

Each health state in the model is associated with a mean utility specific to that state.
Although HRQoL was collected in the KEYNOTE-087 trial (as described in Section
B.2.6.1.2), this was not included in the cost-effectiveness analysis. For the base
case, the utilities for stable and progressed disease are derived from KEYNOTE-204
as described in B.3.5.2.

B.3.4.1 Health-related quality-of-life data from KEYNOTE-087

As stated in B.2.6.1.2, HRQoL was evaluated in the KEYNOTE-087 trial using two
QoL measures, the EORTC-QLQ-C30 and the EQ-5D-3L. The EQ-5D-3L was
collected i) at treatment cycles 1, 2, 3, 4, 5 (i.e. every 3 weeks) and every 12 weeks
thereafter until progression whilst the subject was receiving study treatment, ii) on
treatment discontinuation and iii) 30 days post treatment discontinuation. In
KEYNOTE-087 the health state utility values were mapped to the domain scores of
the EQ-5D-3L to a single index value, consistent with the NICE guidance.®* From
the CSR, n=81 patients in cohort 2 were recorded in the ASaT population.®3 N=80
patients from cohort 2 were recorded in the PRO FAS population.®® The mapped
EQ-5D-3L health state utility values for cohort 2 from the PRO FAS population are

summarised in Table 42.

Table 42. KEYNOTE-087 EQ-5D-3L health utility values based on PFS - cohort

2 PRO FAS®#1)
KEYNOTE-087 (N=80)
Health states n m Mean Standard 95% ClI
error
Baseline 76 76 0.727 0.030 (0.667,
0.787)
Progression-free* 79 404 0.837 0.010 (0.818,
0.857)
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e Ongoing 78 383 0.836 0.010 (0.816,
treatment 0.856)
e Completed or 15 21 0.860 0.050 (0.757,
discontinued 0.964)
treatment '
Progressive 41 118 0.824 0.018 (0.789,
disease* 0.859)
Unknown* 9 16 0.837 0.044 (0.743,
0.930)
Key

N=81 patients were in cohort 2 from KEYNOTE-087 study, 80 patients satisfied the PRO
FAS definition

n = Number of participants with non-missing EQ-5D score.
m = Number of records with non-missing EQ-5D score.
Health state based on Progression-Free Survival Based on BICR per RECIST 1.1.

Unknown = EQ-5D assessment records of censored participants without documented
progression per BICR and with time of EQ-5D assessment after (>) censoring date

* EQ-5D score during baseline is excluded.

Summary statistics are computed based on several records per participant treated as
independent observations, except for baseline where there is a single record per
participant.

Database Cutoff Date: 15SMAR2021

B.3.4.2 Health-related quality-of-life studies

A SLR was conducted to inform TA540 on 12" July 2017 identified two quality-of-life
studies presenting utility data for patients with R/R cHL (Swinburn et al.2015,©"
Ramsey et al. 2016©"). Due to immature KEYNOTE-087 trial data at the time, the
Swinburn study was used to inform and adjust the utility decrement for PD patients.
Ramsey was not used in the economic model as the study did not provide utility data
by response status as per the TA540 model structure. A comprehensive SLR update
was conducted on 20" February 2023 to identify new HRQoL studies, however, no
new published studies met the PICO. Further information on the SLR methodology,

search strategy and results is provided in Appendix H.

B.3.4.3 Adverse reactions

The impact of adverse events on HRQoL was explored in the economic analysis.
The health disutility associated with a particular AE was estimated by the health
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utility decrement from an AE and the time spent in that AE. Using the same
approach as in TA540, this was limited to the AE experienced whilst on initial therapy
and did not include the events following that may result from further treatment. The

following criteria were applied for the inclusion of AEs:

e all causes, including those not considered specific to treatment

e grade 23 AE, according to the Common Terminology Criteria for AEs
(CTCAE)
e 20% incidence in any study arm

The disutility values of AEs used in the base case are presented in the Health-

related quality of life data used in the cost-effectiveness analysis section.

B.3.5. Health-related quality of life data used in the cost-

effectiveness analysis

B.3.5.1 Discussion of KEYNOTE-087 utilities

We decided not to use the KEYNOTE-087 utilities in the base case economic
analysis. KEYNOTE-087 trial is a single arm study with no comparative arm. There
are also some generalisability concerns relating to the cohort; despite a relatively low
proportion receiving SCT, OS is much longer in this trial than in the SACT dataset
suggesting a fitter patient group. MSD note it is good practice to ensure health state
utility values across model arms are captured from the same data source and
instrument® where possible as the estimates should have better internal
consistency. The KEYNOTE-204 trial captures utilities for both pembrolizumab and
BV using the same instrument (EQ-5D) and provides the only comparative source of
evidence on pembrolizumab versus a chemotherapy-based regimen. Additionally,
KEYNOTE-087 trial is based on n=81 patients in cohort 2, whereas KEYNOTE-204
has a much larger sample size in the overall population (n=300) and n=134 patients
in third line without prior SCT for whom EQ-5D data is available. We note that mean
EQ-5D on pembrolizumab is very similar between the two trials (0.834 in KEYNOTE-
087 and 0.837 in KEYNOTE-204), which supports the generalisabiltiy of KEYNOTE-
204.
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B.3.5.2 Health state utility values from KEYNOTE-204
HRQoL was evaluated in KEYNOTE-204 using two measures: EORTC-QLQ-C30

questionnaire (version 3.0) which was used to assess cancer-related quality of life, in
addition to the generic health status measure, the EQ-5D-3L.Questionnaires were
completed at several time points within KEYNOTE 204: pre-dose at Cycle 1
(baseline), Cycle 3 (Week 6), Cycle 5 (Week 12), Cycle 7 (Week 18), and Cycle 9
(Week 24) and every 12 weeks thereafter until PD or up to 1 year while patients
receive treatment. Questionnaires were also collected at discontinuation and at the
30-day Safety Follow-up visit. If discontinuation occurred 30 days from the last dose
of study treatment, i.e., at the time of the mandatory 30-day Safety Follow-up visit,
PRO questionnaires were not repeated. The primary analysis approach for the
prespecified PRO endpoints was based on a quality of- life-related full analysis set
(FAS) population, which consists of all randomised participants who received at least

1 dose of study treatment and had completed at least 1 PRO assessment.

Outcomes for patients treated with pembrolizumab demonstrated improvements
using both scales: Longer PFS in the pembrolizumab group was accompanied by an

improvement in health related QOL compared to BV.

HRQoL data were reported directly from patients using the EQ-5D-3L questionnaire.
These scores were mapped to the EQ-5D-3L UK value set. For the time period
before the landmark, which relates to all patients regardless of progression or SCT
status, mean utilities by KEYNOTE-204 trial arm were assigned to the
pembrolizumab and SoC arms. We considered this reasonable because the
difference is statistically significant, because BV is a more effective treatment than
the SoC in this appraisal and therefore is a conservative surrogate, because it was
established during NICE TA772 and TA540 that pembrolizumab has a treatment
effect on utility as well as disease progression and because the assumption of a
persistent utility treatment effect was validated by clinicians at the UK clinical

advisory board.

We also assigned a utility treatment effect to the group who had either never
received or relapsed after SCT after the landmark. In the absence of direct evidence,

the values that we assigned were the mean utilities among “progressed disease”
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patients within KEYNOTE-204. We felt this was reasonable because the data are
statistically significant and because clinicians at the UK advisory board confirmed
that the quality-of-life benefit patients on pembrolizumab receive can persist for
many years after treatment. We examined removing this treatment effect so that
utility was equal between the groups in sensitivity analysis. In addition, as stated in
B.2.10.2, it is established that pembrolizumab is a well-tolerated treatment, therefore
it will be reasonable to assume patients will incur little in the way of treatment-related

disutility.

We note that the data are from an earlier line of therapy not directly related to the
health states within the economic model and therefore these estimates are a source
of uncertainty. This is counter-acted to some extent by BV being a conservative

surrogate for SoC.

We assigned patients in the cured-SCT health state after landmark the general
population utility. This was estimated using age/sex data and the Ara and Brazier(?
utility equation in each cycle. In both KEYNOTE-204 and KEYNOTE-087, the
population who received an SCT were significantly younger than the patients who
did not. Clinicians at the UK advisory board confirmed that age is a significant
determinate of SCT fitness in UK clinical practice. We have requested the SACT
data on the age of those undergoing SCT but did not have access at the time of
submission so we estimated it instead. We assumed that the mean difference in age
of those undergoing and not undergoing SCT from KEYNOTE-204 (11.9 years)
would also be observed in SACT. Knowing that 30% of those in SACT received an
SCT, we used a goal seeking function to estimate ages for the two groups, which
returned values of 45.7 and 57.6 for those undergoing and not undergoing SCT
respectively. Using the Ara/Brazier equation gives a baseline utility of 0.883, which is

0.869 by the 4-year landmark for those undergoing an SCT.
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Table 43. EQ-5D Health Utility Scores - UK Algorithm (Full Analysis Set

Population)
Pembrolizumab (n=66) BV (standard of care) (n=68)
Health nt mi | Mean | SE 95% CI | nt mi | Mea | SE 95% CI
states n
Before 66 32 |0.837 |0.012 |(0.815, |67 |259 |0.74 | 0.01 | (0.712,
landmark 0 0.860) 2 6 0.773
Cured Calculated via Ara-Brazier general population utility equation (0.864 at
landmark)
Post 27 73 |0.807 |0.026 |(0.756, |35 |64 |0.67 |0.03 |(0.605,
landmark 0.858) 1 3 0.738)
(no SCT or
failed SCT)
Key t patients, ¥ completed forms.

B.3.5.3 Post-SCT General population utility

Patients in the “cured-SCT” state at 4 years are assigned age matched general
population utility “irrespective of health condition” in line with the Ara and Brazier
utility set.(®%) General population values for each 5-year age band are available from
this study. Clinicians at the UK advisory board informed us that it tended to be the
younger and fitter patients within the dataset who would receive and tolerate SCT. In
SACT, the mean age of patients getting an SCT was 34.4 and the mean age of
patients not getting an SCT was 58.1. A difference was also present in KEYNOTE-
087, where the SCT cohort had a median age of 33.0 years vs 40 years in the study
at large and in KEYNOTE-204, where the SCT cohort had a mean age of 32.7
versus 44.7 in the study at large. As such, using the general population utility for the
ages specific to the whole trial population likely underestimates QALYs among
patients cured by an SCT and therefore biases the model’s results slightly against
the pembrolizumab arm, where more SCTs occur. We conducted a scenario analysis
where we dropped the mean age in the model to 34.4 to explore the potential scale

of this underestimate.

B.3.5.4 Age-related utility decrements

The Ara and Brazier study (2010)®% also considers background disutility due to

ageing which are applied to all health states in the model as recommended in the
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NICE methods guide.®* Table 44 includes the coefficients from the Ara and Brazier

(2010) study. The proportion male and baseline age are informed by the SACT

baseline characteristics. The median age from SACT was used to determine

decrements in all health states across the model’s time horizon.

Table 44. Regression coefficients used for the estimation of age-related

disutility
Parameter Coefficient Source
Age (years) -0.0002587 Ara and Brazier
Age? -0.0000332 etal. (2010
Male 0.0212126
Intercept 0.9508566

B.3.5.5 Disutility due to adverse events

Given the absence of disutilities from KEYNOTE-087 or in any R/R HL study,

disutilities were identified in other oncology studies. MSD applied the same

methodology as in the TA540 submission of sourcing alternative data inputs from

oncology publications in published literature (including leukaemia, lung, breast, soft

tissue carcinoma and pancreatic cancer) and post myocardial infarction. Further

detail of the population, valuation method and country of each study are summarised

in Table 45.

Table 45. Summary of disutility sources

Source Disease area Population (sample | Method of Country
size) valuation

Beusterien Chronic General public SG UK
(2010)©2 lymphocytic (n=89)

leukaemia
Doyle Non-small cell General public SG & VAS UK
(2008) lung cancer (n=101)
Lloyd Breast cancer General public SG UK
(2006)©4 (n=100)
Nafees Small cell lung General public TTO UK
(2008)> cancer (n=100)

Company evidence submission template for Pembrolizumab for treating relapsed or
refractory classical Hodgkin lymphoma [review of TA540]

© Merck Sharp & Dohme (UK) Limited (2023). All rights reserved

Page 129 of 193



Confidential

Shingler Soft tissue General public TTO UK
(2013)©9 sarcoma (n=100)
Tolley Late-stage General public TTO UK
(2013)©7) chronic (n=110)
lymphocytic
leukaemia
PEGASUS- | Post myocardial Trial population EQ-5D-3L (UK | Global
TIMI 54 infarction (n=21,162 value set)
study [n=118,745
(TA420)©® completed
questionnaires; 0 to
54 months])

Of the disutility studies, PEGASUS-TIMI-54 was the only trial identified from the
search. The remaining studies were based on general population estimates. Where

multiple sources were available, the average was applied across the studies.

The disutilities and duration sources from the literature are presented in Table 46,
with a summary of the final model inputs in Table 47. The AE durations were
primarily sourced from the TA306°°) and TA476('%) appraisals over the published
literature as the trials were based on patient level data. In TA306, the trial (PIX301)
was a phase Il study in relapsed aggressive non-Hodgkin’s lymphoma and
TA476(190) (CA046) was a phase Il study on locally advanced untreated pancreatic
cancer. All other identified durations from previous submissions were either based
on clinical expert opinion or assumptions. When durations were reported in both

submissions an average was applied to give an overall AE duration.

Table 46. Adverse event disutilities and durations from the literature

Adverse Disutility | Source Used in Duration (days) | Source
event
Anaemia -0.09 Beusterien TA462(27) 16.1 TA306%
(2010)©®2
(12.4+14.5)/2 = | TA476(100)
13.45
Diarrhoea -0.08 Beusterien TA462(27) (5.567+5.5)/2 = | TA476(1%0
(2010)©®2 5.53
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= 8.69

-0.0468 Nafees TA395(101
(2008))
-0.103 Lloyd (2006)©4)
-0.327 Shingler
(2013))
Dyspnea -0.0481 PEGASUS- TA42008) 12.7 TA476(100)
TIMI 54 study
(TA420)99)
Fatigue -0.07346 | Nafees TA462) | 315 TA476(100
(2008)) TA440(102
TA411(109)
TA395(101)
-0.262 Shingler TA440(102) (19.885+19.14)/ | TA476(100)
(2013)) 2 =19.51
-0.115 Lioyd (2006)%4
Leukopenia | Assumed same as neutropenia 14 TA306%
(10.041+10.4) = | TA476(100)
10.22
Nausea -0.04802 | Nafees TA462(7) 6 TA306(°)
(2008)) TA4110103)
TA395(0NT
A476(100)
-0.357 Shingler - (11.179+20.933) | TA476(100)
(2013)) /2 =16.06
-0.05 Beusterien
(2010)©2
Neutropenia | -0.08973 | Nafees TA462¢" 15.1 TA306%
(2008))
-0.163 Tolley TA359(104) (9.547+9.291)/2 | TA476(1%0
97)
(2013) 9.42
Pyrexia -0.11 Beusterien 12.3 TA3069
(2010)©
Thrombocyto | -0.108 Tolley TA46247) 23.2 TA306¢%)
penia (2013)7 TA359(104T
A476(10)
(8.057+9.32)/2 | TA476(100
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Vomiting -0.04802 | Nafees TA462 @1 |23 TA306(9)
(2008)) TA4110103)
-0.357 Shingler - (5.852+10.875)/ | TA476(100
(2013)) 2=8.36
-0.05 Beusterien
(2010)©2
-0.103 Lioyd (2006)4

Table 47. Summary of adverse event disutilities and duration

Adverse event Disutility Duration (days) Disutility per event
duration
Anaemia -0.0900 14.8 -0.0036
Diarrhoea -0.1392 5.5 -0.0021
Dyspnea -0.0481 12.7 -0.0017
Fatigue -0.1502 255 -0.0105
Leukopenia -0.1264 12.1 -0.0042
Nausea -0.1517 11 -0.0046
Neutropenia -0.1264 12.3 -0.0043
Pyrexia -0.1100 12.3 -0.0037
Thrombocytopenia -0.1080 15.9 -0.0047
Vomiting -0.1395 5.3 -0.0020

Pembrolizumab has a well-tolerated and manageable safety profile in cHL as
demonstrated in KEYNOTE-087 and is also favourable compared with BV in as
supported by the KEYNOTE-204 trial. In addition, the mean utilities outlined in
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Table 43 theoretically already account for the toxicity of pembrolizumab and BV, so
including specific AE-associated disutilities may lead to a small amount of double
counting. To explore this potential uncertainty, a scenario analysis was conducted

where it was assumed AE disutility was set to 0 across all therapies.

B.3.5.6 Disutility associated with SCT procedure

SCT is a difficult procedure to undergo and is associated with prolonged hospital
stays that have a significant but mostly temporary impact on HRQoL. We therefore

felt it appropriate to try to capture this in the economic model.

HRQoL was an outcome of interest in both the clinical and economic SLRs but, as
no relevant evidence was identified during those processes, a targeted review was
conducted to identify more recent and relevant utility studies focusing on the
complications following SCT treatment. We reviewed recent NICE technology
appraisals, searched references we found there and performed internet searches for
relevant papers. There were a paucity of directly relevant data in other cHL
appraisals. No assumptions were made in TA772(") and in TA540,(@ data from a
study of alloSCT complications in ALL and AML was used to estimate disutilities for
Graft vs Host Disease. In TA524,5 we identified a table of potentially relevant EQ-
5D data collected from cHL and NHL patients undergoing SCTs. We calculated a
decrement for SCT for the time periods reported in this table and an associated total
QALY disbenefit from the SCT procedure. The absolute QALY decrement was
calculated using a weighted average of the decrements for each time point by the
time point (in years). We capped the longer term disbenefit at 2 years as experts at
the UK clinical advisory board told us that all SCT-related events of interest would

have been resolved by this point.®

A summary of the utilities from TA524 for each time point and the decrement
differential between each time point and absolute QALY decrement is summarised
below in Table 48.

Table 48. Absolute QALY decrement for SCT (adapted from TA524)

Time period EQ-5D | Decrement | Years

Utility Event Free Survival (cHL/NHL) 0.82
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Utility 0-14 days after SCT 0.42 0.4 0.038
Utility 14 days to 3 months 0.6 0.22 0.212
Utility 3 months+ (capped at 2 years) 0.77 0.05 1.750
Absolute QALY decrement 0.149

This calculation is fairly crude, not explicitly accounting for auto/allo splits or
proportions of patients expected to experience acute or chronic Graft vs Host
Disease, for example, but at least is based on data that have been used to quantify
for the HRQoL impact of SCT in a similar NICE appraisal. This parameter can be
arbitrarily varied in sensitivity analysis but we note that it is largely relevant to the
cost-effectiveness of SCT rather than pembrolizumab. Since helping patients get to
SCT is one of the primary goals of therapy in this indication, and society has already
decided SCT is worth paying for, it would be perverse if the inflation of this

parameter negatively influenced the decision to recommend pembrolizumab.

B.3.5.7 Parameters used in the cost effectiveness analysis

The full list of variables used in the cost effectiveness analysis is presented in

Appendix O.

B.3.6. Resource identification, measurement and valuation

studies

A SLR was conducted in support of TA540 on 12" July 2017 to identify cost and
resource use in the treatment and ongoing management of R/R cHL patients in the
economic analysis. An update of the SLR was conducted on 20t February 2023
using the same methodology to identify new evidence relevant to the population of
interest. The original SLR on 12t July 2017 identified 14 unique studies from 17
publications, of which only one (Radford 2014?") was UK-specific. The updated SLR
on 20th February 2023 identified 8 studies, but none were UK-specific. Therefore, no
cost or resource use data from the SLR was considered for this economic analysis.
Further information on the SLR methodology, search strategy and results is provided

in Appendix | section.
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B.3.6.1 Use of NHS reference costs of payment-by-results (PbR) Tariffs

There are no NHS reference costs or payment-by-results (PbR) tariffs specific for
costing pembrolizumab. Details about the cost estimation of treatment with
pembrolizumab in terms of acquisition and administration are reported below. It is
well established that the administration cost of pembrolizumab is equivalent to NHS
reference cost code SB12Z64 for the “administration of a simple chemotherapy”,

with an infusion lasting 30 minutes.

B.3.6.2 Input from clinical experts

The costing approach detailed here was previously validated with clinical experts in

previous HTA submissions of pembrolizumab.(105. 106)
B.3.6.3 Intervention and comparators’ costs and resource use

B.3.6.3.1 Pembrolizumab

Pembrolizumab is supplied as 100mg vials and the cost effectiveness model
assumes a fixed dose of 200mg every 3 weeks (Q3W). This is aligned with the
licensed dose of pembrolizumab as well as the dosing in KEYNOTE-087. The list
price of a 100mg vial is £2,630.('97) Based on 2 x 100 mg vials applying list price, the
drug acquisition cost of pembrolizumab per cycle is £5,260. Pembrolizumab is
available to the NHS for a reduced price via a Commercial Access Agreement, which
is a simple discount. For details of the CAA currently in place with the discount
please refer to Table 2. All analyses will apply the PAS discount so that the true cost-

effectiveness of pembrolizumab can be openly discussed in the results section.

In addition, pembrolizumab monotherapy is also licensed at a fixed dose of 400mg
every 6 weeks (Q6W) as per the EMA and this schedule was permitted in the SACT
Clinical Treatment Criteria.® To assess this impact, the Q6W regimen will be

presented in scenario analyses.

Treatment duration

As per the marketing authorisation, patients treated with pembrolizumab are treated
until disease progression is confirmed, if unacceptable toxicities occur or if they
reach NHS England’s 35-cycle stopping rule. In addition, patients also discontinue in

the following situations (whichever is soonest):
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e Patient receives an SCT

e Loss of clinical benefit

e Excessive toxicity

e Patient choice to discontinue treatment

Time on Treatment (ToT) was captured in the economic model. The most relevant
ToT data for the model come from SACT rather than KEYNOTE-087. This is
because pembrolizumab was often used as a bridge to transplant and because the
patient mix is more reflective of UK practice. Table 49 summarises the modelled

drug acquisition costs for pembrolizumab per cycle.

Table 49. Pembrolizumab dosage, administration, treatment duration, vial size
and list price.

Treatment Dosage | Admins | Cycle | Max Vial | Vial Vials | Cost (£)
(mg) per length | cycles | size | (1) used | per cycle
cycle (days) (mg) | price,
£/vial
Pembrolizumab | 200 1 21 35 100 | 2,630 | 2.00 | 5,260

Administration costs for pembrolizumab

Pembrolizumab is administered Q3W or Q6W as an intravenous infusion over 30
minutes. The HRG code SB12Z Deliver Simple Parenteral Chemotherapy at First
Attendance was sourced from NHS reference costs®4) was applied to every cycle of
pembrolizumab. Based on the 2021/22 cost year, the administration of SB12Z using
the total HRG cost for every cycle is £286.71.59. The ToT KM curve from the SACT
report is shown in Figure 20.
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Figure 20. Treatment duration for pembrolizumab (N=215)
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Overall, cost per cycle, inclusive of PAS discount and administration cost was
assigned to each patient still on treatment, as dictated by the ToT curve from SACT.
No “relative dose intensity” (RDI) is available from SACT. In pembrolizumab trials,
this usually captures patients who are taking a treatment break but resume
afterwards and is usually the cause of a small tail on the ToT KM curve after 2 years.
Our approach to costing is in NICE Technology Appraisals is to either assume 100%
RDI and a hard stop at 35 cycles or to use the whole KM curve and apply an RDI if

available. Because of the lack of RDI data, only the first approach is available.

B.3.6.3.2 Standard of care

Table 50 summarises the regimens included in the blended comparator arm of the
model. The sources for these are based on Cheah et al. (2016),*) Eyre et al. (2017)
and the Clinical Advisory Board conducted by MSD.®) For this CDF exit, the
approach for SoC composition departed from TA540 which weighted the SoC into
chemotherapy (38.46%), bendamustine (18.46%) and investigational agents (43.1%)
that was originally based on the TA462(7) appraisal. ® For this CDF exit, the
approach for SoC composition departed from TA540, which weighted the SoC into

chemotherapy (38.46%), bendamustine (18.46%) and investigational agents
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(43.1%). This was originally based on the TA462(7) appraisal. As stated in section
B.3.2.5 on “Intervention technology and comparators”, the clinical experts could not
confidently provide proportions for SoC, therefore an assumption was made to
distribute the SoC treatments equally. The proportions were varied in sensitivity

analysis.

Table 50. Composition of SoC

Treatments % Source
Bendamustine 14.29

ICE (ifosfamide, carboplatin, etoposide) 14.29

Weekly chemotherapy (PMitCEBO) 14.29

Gemcitabine-based (IGEV, GEM-P, GDP, 12.29~ | Cheah etal (2016)%,

Eyre et al. (2017)©"
and MSD Advisory
Oral chemotherapy (DECC; dexamethasone, 14.29 | Board®

etoposide, chlorambucil, lomustine)

GVD)*

Radiotherapy 14.29
Mini-BEAM 14.29

Abbreviations: BV, brentuximab vedotin; DECC, dexamethasone, etoposide,
chlorambucil, lomustine; ICE, ifosfamide, carboplatin, etoposide; Mini-BEAM,
carmustine, etoposide, cytarabine, melphalan; PMitCEBO, prednisolone,
mitoxantrone, cyclophosphamide, etoposide, bleomycin and oncovin.

*the weight has been divided equally among the 4 gemcitabine based regimens

The dosing and cycle details for the SoC treatment regimens and components of

SoC are summarised in Table 51.

Table 51. Dosing and cycle descriptions for SoC

Regimen/Treatment Dosing Cycle
- 120mg/m? on 2 days | Cycle length of 28
Bendamustine per cycle day§, toa
maximum of 6
cycles
ICE Ifosfamide 5000mg/m? on 1 day | Cycle length of 14
per cycle days, to a
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per cycle

Methyl-prednisolone

1000mg on 5 days
per cycle

Mesna 5000mg/m? on 1 day | maximum of 3
per cycle cycles
Carboplatin 800mg on 1 day per
cycle
Etoposide 100mg/m? on 3 days
per cycle
10mg/m2 (IV), on 1 Although
Bleomycin day per cycle (day PMIitCEBO is
8) otherwise known as
‘weekly therapy’,
2(IvV 1
Cyclophosphamide 323?S:r2yc(le ). on the cycle length is
14 days with a
Weeki Etoposide 150mg/m? (IV), on 1 | maximum of 8
eexly day per cycle cycles (16 weeks)
chemotherapy
. 2
(PMitCEBO) Mitoxantrone 300mg/m* (IV), on 1
day per cycle
Prednisolone 50mg (PO), each
day per cycle
1.4mg/m2 (IV), on 1
Vincristine day per cycle (day
8)
Ifosfamide 2000mg/m?on 4 Cycle length of 21
days per cycle days, to a
Mesna 2600mg/m? on 4 maximum of 4
cycles
days per cycle
L R
IGEV Gemcitabine 800mg/m? on 4 days
per cycle
Vinorelbine 20mg/m? on 1 day
per cycle
Prednisolone 100mg on 4 days
per cycle
Gemcitabine 1000mg/m?on 3 Cycle length of 28
days per cycle days, to a
. . maximum of 3
Cisplatin 100mg/m?on 1 da
GEM-P P 9 y cycles
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per cycle

Pegylated liposomal

15mg/m? on 2 days

Gemcitabine 1000mg/m2 on 2 Cycle length of 21
days per cycle days, to a
Dexamethasone 40mg on 4 days per maximum of 2
GDP cycle cycles
Cisplatin 75mg on 1 day per
cycle
Gemcitabine 1000mg/m2 on 2 Cycle length of 21
days per cycle days, toa
Vinorelbine 20mg/m? on 2 days maximum of 2
GVD cycles

per cycle

doxorubicin per cycle
Dexamethasone 6mg/m?, once a day | Cycle length is 6
for 5 days per cycle | weeks (if well
Etoposide 150mg/m?, once a tolerated then can
day for 3 days per reduce to 28 days),
cycle for maximum 6
cycles
Oral chemotherapy | Chlorambucil 15mg/m?, in 3
(DECC) divided doses for 4
days per cycle
Lomustine 80mg/m?, on 1 day
per cycle
Ondanestron 8mg, twice a day for
5 days
Carmustine 60mg/m?, on 1 day | Cycle length of 21-
per cycle 28 days depending
Etoposide 100mg/m?, twice a on blood count.
day for 4 days per recovery, duration
cycle of 3 cycles
Mini-BEAM
Cytarabine 150mg/m?, once a
day for 4 days per
cycle
Melphalan 30mg/mg?, on 1 day

Group.(1%?)

Sources: TA540,@ Collins et al. (2014)®), Northern Cancer Alliance,!"%® Lymphoma
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The comparator acquisition costs for each SoC component are summarised in Table
52. The primary source for the acquisition costs were from the electronic market
information (eMit) as these include the average price paid for medicines in the
NHS.(®% Where the average prices for therapies were not available via eMit, prices
were obtained from the current BNF. Given the differences in strengths and pack
sizes among for each component, the model contained up to a maximum of four
vial/pack size for each component. The lowest cost combination of vials to make up
the required dosage for the average patient, inclusive of drug wastage, was
calculated within the model. The cost per unit is calculated using the pack cost

divided by the units per pack.

Table 52. Unit cost from sourced prices of SoC regimen components in the UK

Component | Strength Units per Pack cost Source Cost per
pack (£) pack
Ifosfamide 1000mg 1 £151.49 BNF £151.49
2000mg 1 £273.77 (2023)% £273.77
Mesna 400mg 15 £203.24 eMIT £13.55
1000mg 15 £442.75 (2023)% £29.52
Carboplatin | 50mg 1 £3.89 eMIT £3.89
150mg 1 £6.29 (2023)*% o699
450mg 1 £15.16 £15.16
600mg 1 £21.32 £21.32
Etoposide 100mg 1 £3.94 eMIT £3.94
500mg 1 £14.79 (2023)% £14.79
Bleomycin (115;(?0%““) 10 £190.60 '(32'\(');3)(66) £19.60
Cyclophosph | 500mg 1 £8.43 eMIT £8.43
amide 1000mg 1 £13.23 (2023)% i3 o3
2000mg 1 £27.50 £27.50
Vincristine 1mg 1 £7.10 eMIT £7.10
2mg 1 £16.76 (2023)% o676
IChlorambUCi 2mg 25 £11.15 '(32'\(');3)(66) £0.45
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Lomustine | 4omg 20 £780.82 '(32';2 g | £39.04
Ondanestron | 4mg 30 £0.93 eMIT £0.03
8mg 10 £0.76 (2023)*% 5008
BNF
Carmustine | 7.7mg 8 £5,203 St(;i?’l)r: ¥as | 650,38
TA462
Melphalan | 5omg 1 £35.88 (ez'\g;)(%) £35.88
Mitoxantrone | o 1 £67.24 ?2'\8'22)(65) £67.24
Gemcitabine | 1000mg 1 £9.36 eMIT £9.36
2000mg 1 £19.64 (2023)% £19.64
Vinorelbine 10mg 10 £74.72 eMIT £7.47
50mg 10 £159.59 (2023)*% I'e15.96
Prednisolon | 1mg 28 £0.20 eMIT £0.01
© 5mg 28 £1.23 (2023) £0.04
25mg 56 £12.41 £0.22
Cisplatin 10mg 1 £2.71 eMIT £2.71
50mg 1 £9.10 (2023)% £9.10
100mg 1 £10.97 £10.97
Methyl- 40mg 1 £1.58 eMIT £1.58
prednisolone 125mg 1 c477 (2023)© c4.77
500mg 1 £5.66 £5.66
1000mg 1 £11.46 £11.46
Dexamethas | 0.4mg 30 £2.56 eMIT £0.09
one 2mg 50 £2.46 (2023)% e 05
4mg 50 £30.73 £0.59
Pegylated | 20mg 1 £317.85 eMIT £317.85
liposomal (2023)©9
doxorubicin | 50Mg 1 £610.74 £610.74
Cytarabine 100mg 5 £12.84 £2.57
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500mg 5 £15.13 eMIT £3.03

1000mg 1 £8.28 (2023)% egg

2000mg 1 £12.66 £12.66
Doxorubicin | 10mg 1 £4.52 eMIT £4.52

50mg 1 £7.29 (2023 £7.29
Bendamusti | 100mg 5 £77.70 eMIT £15.54
ne 25mg 5 £28.75 (20230 Feg 75
Abbreviations: BNF, British National Formulary; eMIT, electronic Market Information
Tool.

The cost for SoC administration (per cycle) is summarised below in Table 53. The
cost of administration for the SoC chemotherapy regimens were sourced from NHS
reference costs. The administration cost of SoC per cycle is calculated by multiplying
the cost per administration for each component of the various regimens by the
respective frequency in each cycle. HRG codes SB14Z®4 and SB15Z(4) were
applied to delivering complex chemotherapy at first attendance and delivering
subsequent elements of a chemotherapy cycle respectively in line with the TA462(7)

appraisal and as applied in TA540.)

Table 53. Administration cost of SoC per cycle(®4

Regimen Administration Description

Bendamustine | £573.42 Delivering complex chemotherapy at first
attendance and delivering a subsequent complex
chemotherapy element within the same cycle

ICE £1,211.82 Delivering complex chemotherapy at first
attendance and delivering two subsequent complex
chemotherapy elements within the same cycle

Weekly £843.38 Delivering complex chemotherapy at first
chemotherapy attendance and delivering a subsequent complex
(PMitCEBO) chemotherapy element within the same cycle
IGEV £1,580.26 Delivering complex chemotherapy at first

attendance and delivering three subsequent
complex chemotherapy elements within the same
cycle
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GEM-P £1,211.82 Delivering complex chemotherapy at first
attendance and delivering a subsequent complex
chemotherapy element within the same cycle

GDP £843.38 Delivering complex chemotherapy at first
attendance and delivering a subsequent complex
chemotherapy element within the same cycle

GVD £843.38 Delivering complex chemotherapy at first
attendance and delivering a subsequent complex
chemotherapy element within the same cycle

Oral N/A. Oral only therefore no administration cost.
chemotherapy
(DECC)

Radiotherapy | N/A. Applied as one-off cost.

Mini-BEAM £1,948.70 Delivering complex chemotherapy at first
attendance and delivering four subsequent complex
chemotherapy elements within the same cycle

Where delivering complex chemotherapy at first attendance is £474.94 (SB14Z), and
delivering a s subsequent complex chemotherapy element within the same cycle is
£368.44 (SB152).

Source: NHS Reference Costs 2021/22.64

Table 54 summarises the acquisition cost per cycle for the SoC regimens used along
with the respective cycle length and maximum number of treatment cycles. The cost
of each regimen is applied in the model at the start of each of the respective
treatment cycles until the maximum treatment duration (for example the acquisition
and administration cost per cycle of GEM-P was applied at the start of week 0, 4, 8
and 12). Not all patients are expected to get to the maximum treatment cycles in all
SoC regimens but we were unable to find data on mean cycles for each. Instead we
down-weighted the total cost of SoC using the Time on Treatment curve from the BV
arm of KEYNOTE-204. This approach was conceptually similar to the approach in
TAS540, which used the SoC’s calculated PFS curve to do the same. Overall the
down-weighting meant that SoC treatment costs were ~90% of the maximum. This is
because the SoC regimens are uniformly short in duration. We were not sure
whether this was an overestimate so examined an arbitrary reduction to 70% in
sensitivity analysis.
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Table 54 shows the max and weighted costs for each SoC regimen. Although costs
do not accrue in the model as simply as this, we included this table to give a sense

of the relative contribution of the different regimens to SoC costs.

Table 54. Acquisition costs per cycle and maximum number of cycles

Regimen Cost per cycle | Cycle length Maximum number
9 (£) (days) of cycles

Bendamustine 69.00 28 6

ICE 1,379.91 14 3

IGEV 2,351.67 21 4

GEM-P 13.77 28 3

GDP 58.60 21 2

GVD 736.17 21 2

PMitCEBO 1,928.36 14 8

DECC 195.20 42 6

Mini-BEAM 9,694.81 28 3

Radiotherapy See Table 56 N/A N/A

Source: TA540,? BNF,©) eMIT,®) Collins et al. (2014),2® Northern Cancer

Alliance,'%) Lymphoma Group.(1%®

Abbreviations: BEAM: carmustine, etoposide, cytarabine, melphalan; DECC:

dexamethasone, etoposide, chlorambucil; ICE: ifosfamide, carboplatin, etoposide;

IGEV: ifosfamide, gemcitabine, vinorelbine; GDP: gemcitabine, dexamethasone,

cisplatin; GEM-P: gemcitabine, cisplatin, methylprednisolone; GVD: gemcitabine,

vinorelbine, doxorubicin; PMitCEBO: prednisolone, mitoxantrone, cyclophosphamide,

etoposide, bleomycin, vincristine.

Table 55. Total drug acquisition and administration costs for SoC

SoC regimen Weight Max cycles Total Cost Weighted
per Cycle max costs
Bendamustine 14.29% 6.00 £642.42 £550.81
ICE 14.29% 3.00 £2,591.72 £1,111.07
IGEV 3.57% 4.00 £3,931.93 £561.48
GDP 3.57% 2.00 £901.98 £64.40
GEM-P 3.57% 3.00 £1,335.59 £143.04
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GVD 3.57% 2.00 £1,579.55 £112.78
DECC 14.29% 6.00 £195.19 £167.36
PMitCEBO 14.29% 8.00 £2,771.74 £3,168.65
miniBEAM 14.29% 3.00 £11,643.51 £4,991.57
Radiotherapy (see 14.29% 1.00 £5,340.59 £763.17
below)

SoC total weighted average at max cycles £11,634.33

Source: TA540,® BNF,©5 eMIT,® Collins et al. (2014),%® Northern Cancer Alliance,(1%)
Lymphoma Group.(1%9)

Abbreviations: BEAM: carmustine, etoposide, cytarabine, melphalan; DECC:
dexamethasone, etoposide, chlorambucil; ICE: ifosfamide, carboplatin, etoposide; IGEV:
ifosfamide, gemcitabine, vinorelbine; GDP: gemcitabine, dexamethasone, cisplatin; GEM-
P: gemcitabine, cisplatin, methylprednisolone; GVD: gemcitabine, vinorelbine, doxorubicin;
PMitCEBO: prednisolone, mitoxantrone, cyclophosphamide, etoposide, bleomycin,
vincristine.

B.3.6.4 Radiotherapy cost

As mentioned, radiotherapy is an added treatment to the SoC composition and
applied as a one-time cost in the model. Input from clinical experts advised that the
use of radiotherapy in the R/R cHL population would most commonly be palliative,
and therefore the cost of radiotherapy was sourced accordingly. As the evidence
around the cost and resource use of radiotherapy in cHL is limited, MSD based the
general approach on published NICE Guidelines for Lung Cancer (NG122) in the
non-small cell lung cancer (NSCLC).(''% Consistent with NICE guidance,®*) each
radiotherapy component was sourced using NHS reference costs. Table 56
summarises the HRG codes, descriptions, and multipliers (number of resource units)
for each radiotherapy component.®* To ensure the radiotherapy costs are R/R cHL
specific, the number of fractions and admissions were reduced to 5 based on the
Royal College of Radiologists (RCR) guidelines for relapsed HL.("'") Same day
radiotherapy attendance was calculated using the weighted average across elective,
non-elective, and day case same day radiotherapy admission or attendance from
NHS reference costs. ©4) To ensure the radiotherapy costs are R/R cHL specific, the
number of fractions were decreased from 35 to 20 fractions based on the Royal
College of Radiologists (RCR) guidelines for R/R cHL.("") Same day radiotherapy
attendance was calculated using the weighted average of all same day radiotherapy
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admission or attendance from NHS reference costs. The total radiotherapy cost is
then calculated using a weighted average of the multipliers and cost per HRG

radiotherapy component.

Table 56. Cost of radiotherapy

HRG code | Description Multiplier | Cost

SC56Z64 | Other External Beam Radiotherapy Preparation 1 £911.34

SC22z® | Deliver a Fraction of Treatment on a Megavoltage 5 £177.61
Machine

SC97Z® | Same day Radiotherapy Admission or Attendance 5 £708.24
(weighted average)

Total £5,340.59

Abbreviation: RT, Radiotherapy.

For SC97Z, the weighted average was taken across Elective, Non-elective long stay, Non-

elective short stay, and Day case).

B.3.6.5 Health-state unit costs and resource use

At an MSD advisory board meeting clinical advisors were presented with the
resource use estimates from TA540) (originally sourced from TA524(%)). The

advisors agreed that, during treatment:

e Monthly blood tests are appropriate but may be more frequent if, for example,
the patient has a low blood count

e PET scans should be conducted every 3—4 months rather than every 6
months

e Not many HCPs carry out computerised tomography (CT) scans in current
clinical practice.

Based on this feedback, CT scans have been omitted and the frequency of PET

scans adjusted.

Following the advisory board, we emailed the advisors to ask whether resource
would reduce for patients post 4-years who hadn’t had or relapsed after SCT.
Practice was variable but the general consensus was that appointments would be 6-
monthly, scans and blood tests would be yearly or not at all if the patient was not

symptomatic. We therefore costed these yearly. The costs and resource use pre-
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landmark and post-landmark for patients with no SCT or failed SCT are summarised
below in Table 57.

The clinicians at the UK advisory board confirmed it was appropriate to assume no
health state resource costs for patients who were cured by their SCT. It is assumed
that all SCT related costs and follow up are captured either within the SCT costs
themselves, which are very high (see Section B.3.6.7), or via the general pre-

landmark costs.

Table 57. Costs and resource use pre-landmark for all patients and post-
landmark for patients with no SCT or relapsed after SCT

Resource Unit Source Weekly usage Source
Cost Pre- Post-
landmark: | landmark:
all no/relapsed
patients SCT
Outpatient £209.41 | NHS Reference 1/month 2/year NICE TA446
attendance costs 2021-22, (replaced by
303: Clinical TAb524) as cited
Haematology in TA540 and
Service, TA772 and
Consultant let validated by
follow-up MSD Advisory
attendance, non- Board, July
admitted face to 2023.
face.®
Biochemistry | £1.55 | NHS Reference | 1/month | 1/year NICE TA446

costs 2021-22,

replaced b
DAP204: Clinical (rep y

: , " TAS524) as cited
Biochemistry.(®4 i TA540 and
TA772 and
validated by
MSD Advisory
Board, July
2023.
Cellblood |£2.96 |NHSReference | {/month | 1/year NICE TA446
count ECE;SS%(%MH (replaced by
Haematology. TAb24) as cited
(64) in TA540 and
TA772 and
validated by
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MSD Advisory
Board, July
2023.
PET scan £927.78 | NHS Reference 4/year 1/year NICE TA446
costs 2021-22, (replaced by
RNO3A: Positron TAb24) as cited
Emission in TA540 and
Tomography with TA772 (0.03).
computed Value adjusted
Tomography and validated
(PETCT) of more based on MSD
than three Advisory Board,
areas®? July 2023.
Abbreviations: PET; Positron Emission Tomography; SCT: Stem Cell Transplant.

B.3.6.6 Miscellaneous unit costs and resource use

B.3.6.6.1  Subsequent therapy cost

From our consultations with experts at the UK advisory board, it was unclear the
extent to which pembrolizumab would displace treatments in the SoC pathway.
While pembrolizumab effectively provides an additional line of treatment, there are
reasons to think that subsequent treatment use might be lower in the pembrolizumab
arm. While it is clear from the SACT data that some patients will receive
chemotherapy after pembrolizumab, it is also logical that patients who are cured by
SCT will not require subsequent treatments. Based on expert feedback at the UK
advisory board, some patients receive good disease control for many years after
pembrolizumab and may not need a subsequent treatment. It is also likely that a
further line of treatment would reduce patient fitness and that some patients would
have died before subsequent treatment is considered. In the base case we made the

following assumptions:-

e The proportion of patients receiving any subsequent treatments would be
taken from KEYNOTE-204, with the BV arm representing SoC.

¢ In the absence of good evidence, subsequent treatment costs elicited from
the UK advisory board would be applied to all those undergoing subsequent
treatment in the SoC and pembrolizumab arms.
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e Given the considerations above about the unknown level to which
pembrolizumab displaces treatments in the current pathway, we decided to
handle this via a series of arbitrary sensitivity analyses rather than make
explicit assumptions. This included an extreme assumption where the only
treatment costs in the model were pembrolizumab costs i.e. it was treated as

entirely cost-additive.

In the sub-population of KEYNOTE-204 who hadn’t received an SCT prior to the trial,
the proportion of patients receiving subsequent therapy in the pembrolizumab and
BV arms was 50.8% and 69.1% respectively. These data were used to represent
subsequent treatment use in the pembrolizumab and SoC arms in the model. The
proportion receiving SCT was very similar between the two arms and has likely not

influenced this differential.

The subsequent treatment composition is summarised in Table 58. As previously
outlined in TA540), there remains considerable uncertainty over what constitutes
standard subsequent treatment for R/R cHL in the UK given the paucity of data. This
limitation in scoping subsequent treatment regimens continues at the time of this
CDF exit. As such, the same approach was adopted in TA540 of initially basing the
subsequent treatment composition on TA306,°) which was the approach taken in
TA462.27) We presented these data, along with those collected in SACT to clinical
experts at the UK Clinical Advisory Board who provided their feedback. Of note, for
pembrolizumab and SoC, bendamustine and radiotherapy was added to the
composition and RVIG was removed. In the SoC arm only, nivolumab was included

as a subsequent treatment based on NICE TA462.(7)

For patients who would receive subsequent therapy, the clinical experts were not
able to estimate the proportions receiving specific treatments with confidence with
the exception that they agreed 70% of treated patients would receive bendamustine,
following either pembrolizumab or SoC arm. For pembrolizumab, the distribution of
patients across the other therapies was estimated by taking the remaining proportion
of 0.30 and dividing this equally among the number of treatments. As nivolumab was
included for the SoC arm, only a small percentage of patients in the SoC arm would
get an autoSCT and relapse (~8% [SCT] * 35% [autos] * 63% [relapses]) and not all
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would likely be fit enough for nivolumab at this time, we assigned 1% of SoC patients
to receive this regimen. The remaining treatments were reweighted to account for

nivolumab.

Table 58. Composition of subsequent therapy among patients who receive
active treatment

Therapy Distribution of patients across

therapies (%)

Pembrolizumab SoC
Gemcitabine monotherapy (administered over 4 59, 4.83%
weeks)
DHAP 5% 4.83%
CHOP 5% 4.83%
IVAC 5% 4.83%
Weekly therapy (PMitCEBO) 5% 4.83%
Bendamustine 70% 70%
Radiotherapy 5% 4.83%
Nivolumab N/A 1%
Abbreviations: CHOP: cyclophosphamide, doxorubicin, prednisolone, vincristine; DHAP:
dexamethasone, cytarabine, cisplatin; IVAC: cytrabine, etoposide, ifosfamide, mesna;
PMitCEBO: bleomycin, cyclophosphamide, etoposide, mitoxantrone, prednisolone,
vincristine

The dosages, cycles, acquisition unit costs, administration cost and expected
treatment duration for each regimen included for subsequent therapy are
summarised in Table 59, Table 60, Table 61 and Table 62 respectively.
Radiotherapy is costed separately as outlined in section B.3.5.4.

Table 59. Dosing and descriptions for subsequent therapy

. Dosage Dosage | Admins Cycle Max.
Regimen (mg) unit per cycle length cycles
(days)
Gemcitabine (monotherapy) 1000 mg/m? |3 28 6
Bendamustine (monotherapy) 120 mg/m? | 2 28 6
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DHAP Dexamethasone 40 mg 4 2
Cytarabine 2000 mg/m? | 1 21
Cisplatin 100 mg/m? | 1
CHOP Cyclophosphamide | 750 mg/m? | 1 8
Doxorubicin 50 mg/m? | 1
21
Vincristine 2 mg 1
Prednisolone 100 mg 5
IVAC Etoposide 60 mg/m? | 5 6
Cytarabine 2000 mg/m? | 4 (twice
on 2
days)
21
Ifosfamide 1500 mg/m? |5
Mesna 300 mg/m? | 10 (twice
onb
days)
PMitCEBO | Bleomycin 10 mg/m? | 1 (day 8) Although
Cyclophosphamide | 300 mg/m? | 1 ::M'tCEBO
Etoposide 150 mg/m? | 1 otherwise
Mitoxantrone 300mg/m? | mg/m? | 1 known as
‘weekly
14 h ,
Prednisolone 50 mg (eac therapy’,
day) 14 the cycle
length is
14 days
with a
Vincristine 1.4 mg/m? | 1 maximum
of 8 cycles
(16
weeks)
Nivolumab 240 mg/m? | 1 14
Table 60. Drug acquisition costs for subsequent therapy
Component Strength | Units per Pack cost | Source Cost per
pack unit
Bendamustine BNF
25mg 5 £27.75 (2023)6) £5.55
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BNF

100mg 5 £77.70 (2023)° £23.55
Gemcitabine 1000mg 1 £9.36 eMIT £9.36
2000mg | 1 £19.64 (2023)*  Feig 64
Dexamethasone |, ;g 30 £2.56 ?2“(/;?3)(65) £0.09
2mg 50 £2.46 eMIT £0.05
4mg 50 £30.73 (2023)%% Fei 61
Cytarabine 100mg 5 £12.84 eMIT £2.57
500mg 5 £15.13 (2023) £3.03
1000mg 1 £8.28 £8.28
2000mg |1 £12.66 £12.66
Cisplatin 10mg 1 £2.71 eMIT £2.71
50mg 1 £9.10 (2023) £9.10
100mg 1 £10.97 £10.97
Cyclophosphamide | 500mg 1 £8.43 eMIT £8.43
1000mg 1 £12.23 (2023) £12.23
2000mg 1 £27.50 £27.50
Doxorubicin 10mg 1 £4.52 eMIT £4.52
50mg 1 £7.29 (2023)% | £7 29
Prednisolone 1mg 28 £0.20 eMIT £0.01
5mg 28 £1.23 (2023)% £0.01
25mg 56 £12.41 £0.22
Vincristine 1mg 1 £7.10 eMIT £7.10
2mg 1 £16.76 (2023)% | £46.76
Etoposide 100mg 1 £3.94 eMIT £3.94
500mg 1 £14.79 (2023)% £14.79
Mesna 400mg 15 £203.24 BNF £13.41
1000mg 15 £442.75 (2023)° £29.51
Ifosfamide 1000mg 1 £115.79 BNF £115.79
2000mg 1 £273.77 (2023)% £273.77

Company evidence submission template for Pembrolizumab for treating relapsed or
refractory classical Hodgkin lymphoma [review of TA540]

© Merck Sharp & Dohme (UK) Limited (2023). All rights reserved

Page 153 of 193




Confidential

15mg BNF
Bleomycin (15,000 10 £190.60 6 £19.06
. (2023)(8)
unit)
Mitoxantrone eMIT
20mg 1 £67.24 (2023) £67.24
Nivolumab 240mg 1 £2,633.00 BNF (2023) | £2,633.00

Abbreviations: BNF, British National Formulary; eMIT, electronic market information
tool.

Table 61. Administration cost of subsequent therapy (per cycle)

Regimen Cost Description

Bendamustine £573.42 Delivering two elements of simple parenteral
chemotherapy.

Gemcitabine £860.13 Delivering three elements of simple parenteral
chemotherapy.

DHAP £474.94 Delivering complex chemotherapy at first
attendance.

CHOP £474.94 Delivering complex chemotherapy at first
attendance.

IVAC £1,948.70 Delivering complex chemotherapy at first
attendance and delivering four subsequent
elements of a chemotherapy cycle.

PMitCEBO £843.38 Delivering complex chemotherapy at first
attendance and delivering a subsequent
element of a chemotherapy cycle.

Nivolumab £286.71 Delivering simple parenteral chemotherapy at
first attendance.

Where delivering a simple parenteral chemotherapy at the first attendance is £286.71
(SB122), delivering complex chemotherapy at first attendance is £474.94 (SB14Z), and
delivering a subsequent element of a chemotherapy cycle is £368.44 (SB15Z).

Abbreviations: CHOP: cyclophosphamide, doxorubicin, prednisolone, vincristine; DHAP:
dexamethasone, cytarabine, cisplatin; IVAC: cytrabine, etoposide, ifosfamide, mesna;
PMitCEBO: bleomycin, cyclophosphamide, etoposide, mitoxantrone, prednisolone,

vincristine.
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The acquisition and administration cost per cycles for each component of the
subsequent treatment regimens were multiplied by the expected duration and usage
to give a one-off weighted average cost of £1,624.51 for the pembrolizumab arm and
£2,230.43 for the SoC arm, as presented in Table 62. Subsequent treatment costs
for both arms are calculated in the model by multiplying the weighted average
subsequent treatment cost by the number if newly discontinued patients at each

cycle.

Table 62. Weighted total subsequent treatment costs for pembrolizumab and
SoC

Therapy Treatment | Cost per Cost for Treatment distribution (%)
duration cycle treatrpent Pembro SoC
(cycles)* duration
Bendamustin | 2.0 £642.42 £1,284.84 35.56 48.37
e
Gemcitabine | 4.0 £912.08 £3,648.31 2.64 3.34
monotherapy
DHAP 2.0 £521.56 £1,043.13 2.54 3.34
CHOP 6.0 £524.55 £3,147.33 2.54 3.34
IVAC 3.5 £3,825.09 | £13,387.82 2.54 3.34
PMitCEBO 7.0 £2,771.74 | £19,402.16 2.54 3.34
Radiotherapy | 1.0 £5,340.59 | £5,340.59 2.54 3.34
Nivolumab 36.5 £2,919.51 £88,972.07 0.00 0.07
No active N/A £0.00 £0.00 49.20 31.54
treatment
Weighted total subsequent treatment cost £1,624.51 £2,230.43
Abbreviations: CHOP: cyclophosphamide, doxorubicin, prednisolone, vincristine;
DHAP: dexamethasone, cytarabine, cisplatin; IVAC: cytrabine, etoposide, ifosfamide,
mesna; PMitCEBO: bleomycin, cyclophosphamide, etoposide, mitoxantrone,
prednisolone, vincristine; SoC: Standard of Care.
*Source: TA540,? Royal College of Radiologists guidelines for HL("", Ansell et al.
20210112)

B.3.6.6.2 Terminal care cost

To account for intensive disease management in the months leading to a death, a

one-off terminal care cost was applied to all patients the pembrolizumab or SoC arm
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when entering the death state. A one-off terminal care cost of £8,752.32 was applied
to all patients who died prior to the landmark and to all patients in the No/Failed SCT
state after the landmark, with a lower cost of £7,224.46 to patients in the curative
SCT state after the landmark. Costs were sourced from a research report by the
Nuffield Trust(''®) exploring costs at the end of life, and relate to the terminal care
costs for “all cancer patients” and “all patients irrespective of diagnosis” respectively.
All costs were inflated into the 2021/22 cost year using the PSSRU index.®3) The

breakdown of the total cost is summarised in Table 63.

Table 63. Terminal care costs

Unit cost

Resource use No/Failed SCT Curative SCT Source
Seco.ndary (acute) £7.074.33 £5,500.92 Georgiou &
hospital care Bardsley

(113)
Local authority- £1.213.08 (2014)™, inflated

i £533.28 to 2021/22 prices

funded social care
District nursing £706.23 £333.90
GP contacts £438.39 £176.56
Total £8,752.23 £7,224.46

B.3.6.6.3 Adverse reaction unit costs and resource use

The cost per adverse event is summarised in Table 64. These adverse event unit
costs were obtained from NHS reference costs using HRG codes from various NICE
appraisals consistent with the TA540 appraisal. For fatigue and pyrexia, the HRG
codes from TA540 were no longer in use and therefore alternative appraisals
(TA772,() TA813(1"4) were used to inform the AE HRG codes. The weighted unit
cost was estimated for each adverse event by calculating the total cost per HRG
code and dividing by the activity in that respective code.

Table 64. Adverse reaction unit costs

Adverse Event Unit Source Rationale
Cost
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Anaemia

£941

NHS Reference Costs 2021/22.
Weighted average of HRG Codes:
SA03G-H: Haemolytic Anaemia with
CC Score 0-3+, total; SA04G-L: Iron
Deficiency Anaemia with CC Score 0-
14+, total; SA05G-J: Megaloblastic
Anaemia with CC Score 0-8+, total;
SA08G-J: Other Haematological or
Splenic Disorders, with CC Score 0-6+,
total.

TA411,(109)
TA399,(119
and TA391(116)
cited in
TA540®@

Diarrhoea

£1,847

NHS Reference Costs 2021/22.
Weighted average of HRG Codes:
FDO4A-B: Nutritional Disorders with
Interventions, with CC Score 0-2+, total;
FDO04C-E: Nutritional Disorders without
Interventions, with CC Score 0-6+, total;
FD10A-D: Non-Malignant
Gastrointestinal Tract Disorders with
Multiple Interventions, with CC Score 0-
8+, total; FD10E-H: Non-Malignant
Gastrointestinal Tract Disorders with
Single Intervention, with CC Score 0-
9+, total; FD10J-M: Non-Malignant
Gastrointestinal Tract Disorders without
Interventions, with CC Score 0-11+,
total.

TA399(1%) and
TA4400102)
cited in
TA540®)

Dyspnea

£863

NHS Reference Costs 2021/22.
Weighted average of HRG Codes:
DZ19H: Other Respiratory Disorders
with Multiple Interventions, total;
DZ19J-K: Other Respiratory Disorders
with Single Intervention, with CC Score
0-5+, total; DZ19L-N: Other Respiratory
Disorders without Interventions, with
CC Score 0-11+, total.

TA420¢8) cited
in TA540)

Fatigue

£2,015

NHS Reference Costs 2021/22.
Weighted average of HRF codes
SA01G, H, J, K: Acquired pure red cell
aplasia or other aplastic anaemia, non-
elective short stay. Assumed equal to
fatigue (Brown et al., 2013)

TA7720
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with CC Score 0-2+, total; FD04C-E:
Nutritional Disorders without
Interventions, with CC Score 0-6+, total;
FD10A-D: Non-Malignant
Gastrointestinal Tract Disorders with
Multiple Interventions, with CC Score 0-
8+, total; FD10E-H: Non-Malignant
Gastrointestinal Tract Disorders with
Single Intervention, with CC Score 0-
9+, total; FD10J-M: Non-Malignant
Gastrointestinal Tract Disorders without
Interventions, with CC Score 0-11+,
total.

Leukopenia £1,366 | NHS Reference Costs 2021/22. TA391(116)
Weighted average of HRG codes cited in
SA08G-J: Other Haematological or TA540@
Splenic Disorders, with CC Score 0-6+,
total.

Nausea £1,030 | NHS Reference Costs 2021/22. HRG TA4110109)
code FF53A: Minor Therapeutic or cited in
Diagnostic, General Abdominal TA540@
Procedures, 19 years and over, total.

Neutropenia £1,366 | NHS Reference Costs 2021/22. TA411093) and
Weighted average of HRG codes TA399(11%
SA08G-J: Other Haematological or cited in
Splenic Disorders, with CC Score 0-6+, | TA540@)
total. Assumed equal to leukopenia.

Pyrexia £1,322 | NHS Reference Costs 2021/22. TA813(14
Weighted average of HRG codes
WJ07A-D: Fever of unknown origin,
with and without interventions, total.

Thrombocytopenia | £993 NHS Reference Costs 2021/22. TA399('% and
Weighted average of HRG codes TA440(192)
SA12G-K: Thrombocytopenia with CC cited in
Score 0-8+, total. TA540®)

Vomiting £1,847 | Assumed equal to Diarrhoea. NHS TA476('% and
Reference Costs 2021/22. Weighted TA440(192)
average of HRG Codes: FD0O4A-B: cited in
Nutritional Disorders with Interventions, | TA540®@
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B.3.6.7 Autologous and allogeneic stem cell transplantation

The cost of alloSCT in TA540 was taken from Radford et al 2015?" as this was the
preferred source by the committee in TA462.7) Radford et al was a retrospective
analysis that studied the cost and resource use in 40 cHL patients who had relapsed
after autoSCT, of which 15 patients subsequently received alloSCT and were
followed up to date of death or most recent follow-up. As mentioned for this CDF
review, the population of interest is Cohort 2 from KEYNOTE-087, patients who have
received BV and are ineligible for autoSCT and therefore the Radford study is not

directly applicable to the population of interest.

Because of this, we followed approaches taken in recent haematology appraisals
(e.g. TA567,(17) TA813(114)) and adopted a micro-costing approach to establish the
cost of both autoSCT and alloSCT by splitting the process into three key
components: stem cell harvesting; transplant procedure; and follow-up. The cost of
stem cell harvest and the transplant procedure were taken from the NHS Reference
Costs (2021/2022),4 presented in Table 65. The procedure cost of alloSCT was
calculated using a weighted average of the total cost for sibling, volunteer unrelated,
and donor type not specified reference costs. The 24-month follow-up cost for
alloSCT was taken from the UK Stem Cell Strategy Oversight Committee report
(2014)(118) and was inflated to the 2021/2022 cost year using the PSSRU index, €2
HCHS index up to 2015 and NHSCII index for 2015 onwards. This was the chosen
and accepted source of alloSCT costs in recent haematology appraisals (TA567,(117)
TA813(114)). The follow-up cost for autoSCT was not presented in this report, and
therefore was calculated as a proportion of the follow-up costs for alloSCT using the
relative costs from Blommestein et al. 2021.('"° The final cost for autoSCT and
alloSCT are presented in Table 66. These costs were validated by clinicians at an
advisory board to be reflective of clinical practice, and 24 months follow-up was

considered sufficient to capture all transplant-related follow-up costs.

Allogeneic SCT is notably more expensive than autologous SCT. The experts at the
UK advisory board commented that this is likely because of significant issues with
graft vs. host disease, lengthy hospital stays and intensive follow-up after the
procedure. AlloSCT is the primary goal of treatment in this setting but it is not certain

that it would have a cost-effective ICER if assessed in isolation.
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Table 65. NHS Reference Costs (2021/22) for stem cell harvesting and

transplant.
HRG tariff | Description Activity Unit cost
SA34Z Peripheral Blood Stem Cell Harvest 3,103 £1,651.11
SA26A Peripheral Blood Stem Cell 2,069 £17,898.16
Transplant, Autologous, 19 years and
over
SA38A Peripheral Blood Stem Cell 289 £32,148.73
Transplant, Allogeneic (Sibling), 19
years and over
SA39A Peripheral Blood Stem Cell 478 £36,235.96
Transplant, Allogeneic (Volunteer
Unrelated Donor), 19 years and over
SA40Z Peripheral Blood Stem Cell 268 £49,132.68
Transplant, Allogeneic (Donor Type
Not Specified)
SA38A, Peripheral Blood Stem Cell 1,035 £38,434
SA39A, Transplant, Allogeneic (weighted
SA40Z average by activity)

Table 66. Total cost of autoSCT and alloSCT

Stem cell Transplant Follow-up Total Cost
harvest procedure
Year 1 Year 2
AutoSCT £1,6512 £21,150° £8,152¢ £1,019¢ £31,972f
AlloSCT £1,6512 £38,434° £40,383¢ £5,047¢ £85,515f

a NHS National Reference Costs 2021/22. SA34Z.64)
b NHS National Reference Costs 2021/22. SA26A.©4

¢ NHS National Reference Costs 2021/22. Weighted average of SA38A, SA39A and
SA40Z.

d Calculated as a proportion alloSCT follow-up cost based on the relative costs from
Blommestein et al. (2012).(119)

¢ NHS Blood and Transplant, Stem Cell Transplant Oversight Committee Report on
Unrelated donor stem cell transplantation in the UK (2014),("® inflated to 2021/22 using
PSSRU index.

f Aggregated cost from stem cell harvest, transplant procedure, and follow-up costs.
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The proportion of SCTs that were auto or allo (35%/65%) was taken from the SACT
report cost of Allo SCT was applied outside the model engine to all patients who
received an SCT in both arms. We inspected the Time to SCT curves from SACT
and noted that ~90% of events occurred in the first year, with the remainder
occurring soon afterwards. As such, we didn’t implement discounting for these costs,
reasoning that it wouldn’t make any material difference to the model’s results as total

SCT costs would reduce by only one tenth of the discount rate, or 0.35%.

B.3.7. Severity

As stated in Section B.1.3, although cHL is rare, the disease at relapsed or refractory
stage is a severe disease associated with significant morbidity and mortality. It often
occurs in young patients who would otherwise have long lives ahead of them. In
addition, older patients (>60 years) with advanced stage R/R cHL are more likely to
die from non-lymphoma causes such as bleomycin-related lung toxicity or receiving
chemotherapy regimens such as ABVD and BEACOPP.(4 [f left untreated, R/R cHL
can spread to multiple lymph nodes. At advanced stage, cHL can spread to extra
nodal sites such as the bone marrow and spleen, and to organs outside the

lymphatic system, such as the liver or lungs.?4

There continues to be significant unmet need for treatment options for patients with
R/R cHL, who receive BV but are ineligible for autoSCT. Before pembrolizumab was
introduced in the clinical pathway, treatment options were limited and outcomes were
typically poor. Clinicians from the MSD UK Advisory Board stated among patients
who received prior BV and are autoSCT ineligible, pembrolizumab would be the
preferred treatment option to help achieve a better or durable response to bridge
them to SCT.®

Under NICE’s Severity Modifier, the Appraisal Committee may apply a greater
weight to QALY gains if the technology is indicated for a condition with a high degree
of severity (as determined based on proportional and/or absolute QALY shortfall). To
understand the extent to which R/R cHL deprives patients of their remaining QALYSs,
the total lifetime accrued QALY of patients receiving SoC (as estimated in the cost-
effectiveness model) is measured as a proportion of the total lifetime QALY gain of
the general population with the same age and sex distribution.®* The total QALYs
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associated with SoC were obtained from the results of the base-case analysis, and
we estimated total QALY's for the general population using the starting age, the
proportion female taken from the SACT report and the SCHARR QALY Shortfall

calculator tool.(120)

The results of the QALY shortfall analysis (Table 67) indicate that the general
population with this mean age and sex would expect to accrue 15.6 QALYs. This
means that as long as expected QALYs on SoC are less than 3.6, this indication has
a QALY shortfall >12 and qualifies for the 1.2 QALY modifier. If the patients on the
SoC have an expected QALYs of <0.78, this indication would qualify for the 1.7

modifier.

Table 67. Summary features of QALY shortfall analysis

Factor Value (reference to appropriate | Reference to section in
table or figure in submission) submission

Sex distribution 40% female Patient population

Starting age 51 years Patient population

(mean)

Abbreviation: QALY, quality adjusted life year.

Table 68. Summary of QALY shortfall analysis

Expected total QALYs for | Total QALYs that people living with a QALY

the general population condition would be expected to have with shortfall
current treatment

15.6 1.31 14.29

15.6 2.46 (highest sensitivity analysis) 13.14

In all scenario analyses, QALY shortfall was between 12 and 18. There were no
scenarios where QALY shortfall was greater than 95%. The 1.2 severity modifier is
therefore indicated and will be applied to all incremental QALY gains when

calculating ICERs.

B.3.8. Uncertainty

A variety of factors impact the ability to generate high quality evidence in the R/R
cHL population. These include the small patient population, lack of randomised
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controlled trials and limited data on patient outcomes on standard of care. This

uncertainty is substantially offset by the magnitude of the difference between what

has been observed in patients treated with pembrolizumab and what is expected on

SoC; most importantly 4-year OS of ~55% vs. 10-20% and proportion achieving SCT

of 30% vs. <10% as well as significant improvements in HRQoL. In addition, real

world evidence has been collected which directly addresses the NICE committee’s

uncertainty following TA540.

B.3.9. Summary of base-case analysis assumptions

B.3.9.1

Assumptions

Table 69. Base-case assumptions

Variable

Assumption for base case
analysis

Justification

Model structure

2-states (alive/dead) prior to
the landmark and 3 states
(cured-SCT, no/failed SCT
and dead) beyond it

No PFS as collected in the
SACT. Landmark set at 4 years
as adequately captures the point
at which SCTs and SCT-
associated relapses take place.

and outcomes

Model time horizon 40 years Sufficient to capture all relevant

(years) and important differences in the
future costs or outcomes among
the treatments.

Perspective NHS and PSS NICE reference case.

Discount rate: Costs 3.5% NICE reference case.

Pre-landmark OS -
pembrolizumab

SACT: total population (one-
piece parametric curves)

SACT dataset is much larger
(N=215 vs N=81 in KEYNOTE-
087) and represents how
pembrolizumab is used in the UK
NHS.
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Pre-landmark OS —
SOC

HR derived from Bucher ITC
using KEYNOTE-204 and
TA524

A formal ITC could not be
conducted between SACT vs
Cheah and SACT vs Eyre et al.
as no access to IPD or baseline
characteristics from these
studies. KEYNOTE-204
contained subgroup who did not
have an SCT. Markov trace from
TA524 appraisal was used as BV
was the common comparator
where the treatment effect of
pembrolizumab vs SoC were
assumed to be the sum of the
treatment effects for
pembrolizumab vs BV and BV vs
SoC.

SCT outcomes -
Probability of SCT

Pembrolizumab

SACT: total population

SACT dataset represents
proportion of patients on
pembrolizumab that get a SCT in
the NHS.

SCT outcomes -
Probability of SCT

SoC

Structured expert elicitation

As probability of receiving an
SCT whilst on SoC was not
collected in the SACT dataset, an
SEE was run to obtain robust
probability estimate for SoC.

Ratio of auto and
alloSCT —
pembrolizumab

SACT: total population

SACT dataset contains the
proportion of patients receiving
auto and alloSCT in the UK NHS
whilst on pembrolizumab.

Ratio of auto and
alloSCT — SoC

Assumed equal to
pembrolizumab

Absence of evidence on
proportion receiving autoSCT
and alloSCT whilst on SoC.

Probability of curative
SCT — pembrolizumab

Structured expert elicitation

As no studies on treatment effect
for pembrolizumab versus SoC
was identified in the SLR, SEE
was run to obtain robust cure
estimates for pembrolizumab.

Probability of curative
SCT - SoC

Structured expert elicitation

As no studies on treatment effect
for pembrolizumab versus SoC
was identified in the SLR, SEE
was run to obtain robust cure
estimates for SoC.
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Post-landmark OS:
Cured SCT patients
pembrolizumab and
SoC

No SMR applied

Clinicians from the Advisory
Board were not able to suggest
any studies on magnitude of any
mortality decrement.

Post-landmark OS:
Cured SCT patients —
pembrolizumab and
SoC

General population mortality

SCT cured patients assigned a
general population QoL in line
with previous R/R cHL appraisal
(TA772).

ToT: pembrolizumab

KM ToT data from SACT

SACT is the most relevant
source as pembrolizumab is a
bridge to SCT and the patient
mix is more reflective of UK
practice.

ToT: SoC

From various studies

To align with the recommended
treatment duration

Treatment stopping
rules —
pembrolizumab

No additional rule applied in
the economic model. ToT
informed by SACT. A
maximum of 35 treatment
cycles (approximately 2
years) applied in the model.

To align with the SACT data and
NHS clinical practice.

Treatment stopping
rules — SoC

Maximum number of
treatment durations

As per studies/trial.

Treatment waning

Not applied

No evidence to indicate a
treatment waning.

pembrolizumab

Relevant AEs were based on
TA462 and validated by
clinical experts.

Utilities — KEYNOTE-204 (EQ-5D-3L) KEYNOTE-204 captures utilities
pembrolizumab and for both pembrolizumab and BV
SoC Trial uses EQ-5D-3L and
provides the only comparative
source of evidence on
pembrolizumab versus a
chemotherapy-based regimen.
Mean EQ-5Ds between
KEYNOTE-087 and KEYNOTE-
204 were also generalisable.
AE type and AEs were based on grade 3- | As per TA540 methodology.
incidence — 5 AEs from KEYNOTE-087.
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AE type and
incidence - SoC

Drug-related AEs based on
various literature

As KEYNOTE-087 is a single
arm trial, AEs had to be sourced
from the literature.

Disutilities — AEs

Various literature

As no disutilities were collected
in KEYNOTE-087 or in any R/R
HL study, disutilities were
sourced from the literature
(leukaemia, lung, breast, soft
tissue carcinoma and pancreatic
cancer).

AE durations

NICE appraisals (TA306 and
TA476).

As no disutility durations were
collected in KEYNOTE-087 or in
any R/R HL study, disutility
durations were sourced from
NHL and pancreatic cancer
appraisals.

SCT complications
(QALY decrement)

Absolute QALY decrement
calculated by the decrements
for each time point by the
time point (in years) and a
disbenefit was capped at 2
years. This absolute QALY
decrement was applied at
cycle 0 to all patients that
undergo SCT by the
landmark timepoint.

Auto/alloSCT split and acute and
chronic GvHD could not be
explicitly accounted for as
followed R/R cHL appraisal
(TA524). A 2-year disbenefit was
the point at which all SCT-related
events of interest have taken
place as validated from the
Clinical Advisory board.

Pembrolizumab
administration

Q3W, as per the SACT and
KEYNOTE-087 trial.

To align with the SACT and
clinical trial.

SoC comparator
composition

SoC regimens assumed
equal proportion.

As clinicians in the Advisory
Board could not provide
estimates for proportion receiving
each SoC regimen.

SoC administration

Sourced from TA540, Collins
et al. (2014), Northern
Cancer Alliance and
Lymphoma Group.

As per study.

Drug wastage costs

Vial sharing is applied with
0% drug wastage assumed
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Drug acquisition costs

BNF, eMIT. Dosages for
pembrolizumab in line with
KEYNOTE-087 and for SoC
based on published
literature/studies.

NICE’s preferred source for
costs. To align with sources.

Drug administration

Costs sourced from the

NICE’s preferred source for

in NSCLC. Costs sourced
from the National Schedule of
NHS Costs. Number of
fractions and admission
reduced to 5 in line with RCR
for R/R cHL. Weighted
average calculated and
applied as a one time-cost in
the model.

costs National Schedule of NHS costs. To align with TA540
Costs. methodology and previous
appraisals.
Radiotherapy cost Line items based on NG122 Clinical experts from the Advisory

Board stated radiotherapy should
be added to SoC. NHS PSSRU
is NICE’s preferred source for
costs.

Costs and resource
use pre-landmark no
SCT orrelapsed SCT

Outpatient attendance,
biochemistry, cell blood count
and PET scan costs sourced
from the National Schedule of
NHS Costs. Weekly usage
pre landmark for all patients
and post landmark
no/relapsed SCT based on
TA540 (originally TA524) and
subsequently validated by
clinical experts. Cured SCT
patients assumed no health
state resource use based on
clinical experts.

Health state cost and resource
use varies between patient
groups i.e. cured SCT versus
no/relapsed SCT.

Proportion receiving
any subsequent
treatment

Pembrolizumab from
KEYNOTE-204, with the BV
arm representing SoC.

As per KEYNOTE-204 trial.
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Subsequent treatment
Costs.

Those who are undergoing
subsequent treatment in the
SoC and pembrolizumab arm
will receive subsequent
treatments elicited from the
Clinical Advisory Board.
Subsequent therapies for
SoC adjusted for nivolumab.

Proportions based on the clinical
advisory board based on paucity
of good evidence.

Subsequent treatment
Costs — nivolumab
SoC only

Nivolumab included in the
subsequent treatments for
SoC.

Nivolumab was included as a
subsequent treatment based on
NICE TA462.

Subsequent therapy
dosing and cycle

Dosing and cycles consistent
with the methodology in
TA540.

Dosing and cycles are aligned
with the literature.

Subsequent therapy
drug acquisition costs

Cost sources based on BNF,
eMIT. Dosages SoC based
on published
literature/studies.

NICE’s preferred source for
costs.

Subsequent therapy
administration cost
per cycle

Costs sourced from the
National Schedule of NHS
Costs.

NICE’s preferred source for
costs. To align with TA540
methodology and previous
appraisals.

Terminal care costs

One-time terminal care cost
applied to all patients who
died before the landmark and
to the no/failed SCT state
after the landmark. A lower
cost applied to the curative
SCT group after the
landmark.

We wanted to account for
intensive disease management
costs in the months leading to a
death.

AE costs

List of AEs from various
NICE appraisals. AE unit
costs sourced from the
National Schedule of NHS
Costs.

To align with TA540 methodology
and previous appraisals. NICE’s
preferred source for costs.
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Cost of auto and
alloSCT

Cost of autoSCT and alloSCT
was microcosted as
population in Radford (2015)
concerned relapsed patients
after autoSCT of which a
proportion received alloSCT.
Components sourced from
previous NICE haematology
appraisals (TA567, TA813).
Harvesting and procedure
costs were sourced from
National Schedule of NHS
Costs. Follow up costs were
sourced from Blommestein et
al. and NHS Blood and
Transplant, report and
inflated to current cost year.

To accurately capture cost of
SCT for patients in cohort 2 i.e. ,
patients who have received BV
and are ineligible for autoSCT.
NHS reference costs are NICE
preferred source for costs. To
align with TA540 and previous
haematology appraisals.

Abbreviations: AE: adverse event; alloSCT: allogenic stem cell transplant; autoSCT:
autologous stem cell transplant, BNF: British National Formulary; BV: brentuximab
vedotin; eMIT; electronic market information tool; NHS: National Health Service; OS;
overall survival; Q3W: every 3 weeks; SACT: Systemic anti-cancer therapy; SoC:
standard of care; ToT: time on treatment

B.3.10. Base-case results

All results in this section are presented with the Commercial Access Arrangement

price applied. All incremental QALY gains are multiplied by the 1.2 severity modifier.

Life years are not discounted. Disaggregated results are available in Appendix O.

B.3.10.1

Table 70. Base-case results

Base-case incremental cost-effectiveness analysis results

Inc
Technologies Iglils Total | Total ::noc;ts Inc QALYs | ICER
9 LYG |QALYs LYG |(incsev | (E/QALY)
(£) (£) mod)
SoC Il 2> (Il
Pembrolizumab | [l 10.96 | IR N 8.72 |5.39 e
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Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained;
QALYs, quality-adjusted life years

B.3.11. Exploring uncertainty

B.3.11.1  Probabilistic sensitivity analysis

We ran the model 1,000 times, varying uncertain parameters within their appropriate
probability distributions. The ICER and all disaggregated results were found to be

stable. Pembrolizumab had a greater than [l probability of being cost-effective vs.
a threshold of £30,000/QALY gained (including a 1.2 severity modifier to incremental

QALYs).
Table 71. PSA Results

Inc
Technologies Ig;i“s Igtél B‘:EIYS Icnocsts :11YCG (Qi:«cLYs :(£:IEQ|?ALY)

(£) (£) sev

mod)
SoC ] 223 |1
Pembrolizumab | [ 10.93 | IR N 8.62 |5.32 e

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs,
quality-adjusted life years.
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Figure 21. PSA Scatterplot

Key: PSA, probabilistic sensitivity analysis; QALY, quality-adjusted life-year; WTP,

willingness-to-pay threshold

B.3.11.2 Deterministic sensitivity analysis

We undertook deterministic sensitivity analyses, varying key inputs to the extremes
of their confidence intervals or, in the case of certain parameters with no associated
probability distribution, to arbitrarily decided values e.g. the location of the landmark

was varied to 3 and 5 years. The conclusions of the model were robust to all these
changes, with all ICERs below | .
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Figure 22. Tornado diagram from deterministic sensitivity analyses

B.3.11.3  Scenario analysis

Table 72. Summary of scenario analyses

Base case Scenario value Justification
Model set up
Baseline age of 51 years KEYNOTE-087 starting To reflect the baseline age of the
age cohort from the KEYNOTE-087
trial.
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Baseline age of 51 years 34 years Among the mean age of the
cohort in the SACT was 51
years, among these patients, the
cohort who received SCT had a
mean age of 34 years.

Time horizon 40 years Lifetime (49 years) Up to 100 years in line with NICE
reference case.

3.5% discount rate 1.5% discount rate The NICE manual recommends
alternative analyses using rates
of 1.5% for both costs and health

effects.
Health-related quality-of-life
Utility treatment effect for Equal utility after the Pessimistic scenario regarding
patients who never landmark length of utility benefit for
received SCT after pembrolizumab.
landmark based on
progressed disease from
KN-204
Include age disutility Exclude age disutility To assess the impact of applying
no age disutilities on the ICER
Include adverse event Exclude adverse event Adverse event disutilities may
disutility disutility already be captured in the health

state utility values.

Clinical effectiveness (survival)

Landmark at 4 years Landmark at 3 years All SCTs and SCT-associated
relapses may occur earlier.

Landmark at 4 years Landmark at 5 years Extreme scenario where all
SCTs and SCT-associated
relapses may occur later than
the evidence suggested in the
SACT dataset and AETHERA

trial.
No treatment waning effect | 3-5 years post 3-5 years post cessation is in
for mortality pembrolizumab cessation | line with a NICE committee’s
for mortality treatment most recent stated preferences
effects (TA885).(
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Survival after the landmark
for the No/Failed SCT
group -

Log-logistic

Exponential

Exponential model had a similar
visual fit to the extrapolated
curves and had the lowest AIC.

No SMR applied

Applying a SMR by
multiplying all cycle-
specific OS event rates by
1.2

To account for survival of cured
SCT patients not being equal to
the general population.

Bucher ITC (KEYNOTE-
204 and TA524)

KEYNOTE-204 (BV) 3L+
patients who did not
receive prior SCT HR

As KEYNOTE-087 is a single
arm trial, an alternative from the
KEYNOTE-204 trial was used to
inform the clinical outcomes of
patients who did not receive prior
SCT.

Bucher ITC (KEYNOTE-
204 and TA524)

Bucher ITC vs Eyre et al.
and TA524

As KEYNOTE-087 is a single
arm trial, alternative ITC was
conducted to inform the clinical
outcomes of patients in the SoC
arm of the economic model.

Bucher ITC (KEYNOTE-
204 and TA524)

ITC vs Eyre et al.

As KEYNOTE-087 is a single
arm trial, alternative ITC was
conducted to inform the clinical
outcomes of patients in the SoC
arm of the economic model.

Bucher ITC (KEYNOTE-
204 and TA524)

ITC vs Cheah et al.

As KEYNOTE-087 is a single
arm trial, alternative ITC was
conducted to inform the clinical
outcomes of patients in the SoC
arm of the economic model.

Bucher ITC (KEYNOTE-
204 and TA524)

MAIC KEYNOTE-087 vs
Eyre et al.

As KEYNOTE-087 is a single
arm trial, a MAIC was
incorporated to reweight the IPD
from KEYNOTE-087 versus the
SoC arm from Eyre et al.

Bucher ITC (KEYNOTE-
204 and TA524)

MAIC KEYNOTE-087 vs
Cheah et al.

As KEYNOTE-087 is a single
arm trial, a MAIC was
incorporated to reweight the IPD
from KEYNOTE-087 versus the
SoC arm from Cheah et al.

Resource use and costs
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Pembrolizumab 200mg
Q3W dosing schedule as
per the trial

Pembrolizumab 400mg
Q6W dosing schedule

Q6W schedule is more
commonly used in NHS practice
to reduce the burden for patients
and clinic capacity.

SoC distribution across all
comparators in the SoC
composition

SoC 100% bendamustine

Alternative SoC composition as
no estimates were provided by
the clinicians from the Advisory
Board

Maximum treatment cycles
for SoC - 90% (based on
time on treatment curve
from TA524)

SoC costs halved

Scenario explored as the BV
ToT data from KN204 might
have been an overestimate.

Include SoC and
subsequent therapy costs

Only pembrolizumab costs
applied to the treatment
costs in the model

Extreme scenario where
pembrolizumab is entirely
additive to the treatment
pathway and displaces nothing.

Differential SCT
probabilities

Pembro SCT probability
set equal to SoC

Examine influence of this
treatment effect

Differential SCT cure
probabilities

Pembro SCT cure
probability set equal to
SoC

Examine influence of this
treatment effect

Allo SCT 65%/Auto 35%

Auto 65%/Allo 35%

Examine influence of auto/allo
probabilities

Base case

OS Bucher Eyre+TA524 +
100% bendamustine SoC
+ treatment waning 3-5 +
exp curve for No/Failed +
equal utility after landmark
+ SMR 1.2

Conservative scenario

Abbreviations: AIC: Akaike information criterion; BIC: Bayesian information criterion; ICER:
incremental cost effectiveness ratio; SCT: stem cell transplant; SMR: standardized mortality
ratio; SoC: standard of care

Table 73. Results of Scenario Analyses

Scenario ;z?: IF_’an :'.r:‘gsts IQn;LYs ICER
Base Case 2.24 1 10.96 | IR 5.39 e
KEYNOTE-087 Starting Age 226 [11.07 | IR 5.44 B
Starting Age = SCT patients 243 | 12.06 | IR 5.90 e
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Time horizon 49 years 227 | 11.22 | IR 5.43 e
1.5% Discount Rate 2.24 1 10.96 | R 6.75 I
Equal utility after the landmark 2.24 | 10.96 - 5.02 -
Exclude age related disutility 2.24 110.96 | IR 5.72 e
Exclude AE disutility 2.24 110.96 | IR 5.39 e
Landmark 3 Years 225 | 10.87 | R 5.32 e
Landmark 5 years 221 [ 11.00 | IR 5.44 e
'CI')rSeatment waning effect on No/Failed SCT 204 | 8.74 - 4.38 -
Exponential survival curve after landmark 216 841 ||R 4.22 e
SMR 1.2 applied to Cured SCT 2.20 | 10.78 | R 5.34 I
OS HR from KN204 3.17 | 10.9 | IR 4.71 B
OS HR Bucher Eyre+TA524 3.11 [ 10.96 | IR 4.75 e
OR HR from Eyre ITC 414 110.9 | IR 4.01 I
OS HR from Cheah ITC 3.90 | 10.96 | IR 4.18 B
OS HR from MAIC 087 vs Eyre 2.04 | 10.96 | IR 5.54 e
OS HR from MAIC 087 vs Cheah 2.10 | 10.96 | N 5.49 e
Pembrolizumab Q6W 2.24 1 10.96 | IR 5.39 e
SoC = 100% bendamustine 2.24 1 10.96 | R 5.39 e
SoC treatment costs halved 2.24 110.96 | IR 5.39 e
All SoC and subs trt costs removed 224 11096 | IR 5.39 ]
SCT probabilities set equal 224 189 |HR 4.44 e
Probability SCT curative set equal 224 1 10.15 | R 4.99 e
Auto/allo % reversed 2.24 1 10.96 | IR 5.39 e
OS Bucher Eyre+TA524 + 100%

o s or NofFalod + aaual ity o | 281778 |HE 324 | NN
landmark + SMR 1.2

B.3.12. Subgroup analysis

None.

Company evidence submission template for Pembrolizumab for treating relapsed or
refractory classical Hodgkin lymphoma [review of TA540]

© Merck Sharp & Dohme (UK) Limited (2023). All rights reserved Page 176 of 193



Confidential

B.3.13. Benefits not captured in the QALY calculation

None.
B.3.14. Validation

B.3.14.1 Validation of cost-effectiveness analysis

The figures below illustrate health state membership over time in the health economic
model.
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Figure 23. Proportion surviving observed and modelled
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Figure 24. Proportion of patients in each health state over time in the
pembrolizumab arm under base case assumptions
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Figure 25. Proportion alive in each health state over time in the SoC arm under
base case assumptions

100%
= Death
90% ) , . .
m Alive after landmark: Patients with curative SCT
80% m Alive after landmark: Patients without curative SCT
70% m Alive up to landmark: All patients
60%
50%
40%
30%
20%
10%
0%
0 400 800 1,200 1,600 2,000 2,400
Weeks

We were not able to clinically validate the economic model’s predictions for long term
OS on pembrolizumab in time for the submission but note that the survival among
the No/Failed SCT group is optimistic. Fitting an exponential curve provides a more
conservative scenario as illustrated in Figure 26 below.
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Figure 26. Proportion in each health state over time in the pembrolizumab arm
when an exponential curve is used for No/Failed SCT post landmark
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We examined the 4-year OS that is estimated for SoC using our preferred ITC and
found that it was significantly lower than had been estimated by advisors at the UK
advisory board (~20%) although it was similar to the SoC survival that had been
estimated and accepted as plausible for 3L SoC during TA524 (~10%). OS among
patients who failed BV and didn’t get an SCT in the Eyre study was 25% at just 2
years with no emergent plateau. Were follow up longer in this study, a 4-year OS of
<10% is certainly plausible. Estimate 3 (a Bucher ITC using Eyre and TA524) results
in an HR of ~0.4, which estimates approximately 20% 4-year OS on SoC.

Overall we concluded that OS HRs between 0.2 and 0.4 generate 4-year OS in line
with the range of data sources available. A treatment effect of this magnitude is
plausible given very few patients get an SCT on SoC and survival expectations are

low.

We note that the ‘plunge-plateau’ morphology of OS produced by the health
economic model is consistent with that observed and accepted in NICE TA524 and
appears to better reflect the natural history and care pathway than would direct
parametric extrapolation of the SACT OS data. Nevertheless, we also extrapolated
the SACT OS data fully to compare long term OS predicted by the economic model
with simple survival extrapolations as shown in Figure 27.
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Figure 27. SACT OS extrapolations
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Table 74: Model fit statistics for extrapolating SACT OS
Average of
Functional Form AIC BIC AIC and BIC
Exponential 972.398 975.769 974.084
Weibull 972.039 978.780 975.409
Log-logistic 971.615 978.357 974.986
Log-normal 972.077 978.818 975.448
Gompertz 971.727 978.469 975.098
Generalised Gamma 973.198 983.310 978.254
Gamma 972.278 979.020 975.649

With OS being immature, AIC/BIC statistics being very similar and no curve able to
explicitly capture the effect of curative SCTs, the figure above is unimportant except
to demonstrate that the model’s predictions about long term survival are within the
(admittedly wide) range of predictions produced by standard extrapolation methods.
The base case economic model produces OS of 32%, 22% and 16% at 10, 20 and
30 years respectively, which is roughly equivalent to the log-normal curve above
(35%, 23%, 17% at 10, 20 and 30 years respectively).
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B.3.15. Interpretation and conclusions of economic evidence

Like many haematology-oncology indications submitted to NICE, this model is based
on a single arm trial and has made used of a linked evidence approach to estimate
the longer term outcomes associated with potentially curative SCTs. The inherent
uncertainty is fortunately tempered by the magnitude of treatment benefit for
pembrolizumab in this setting. Expectations for patients on SoC are low, with very
few receiving SCT and surviving to four years. By contrast, in a real-world UK
setting, 30% of pembrolizumab patients received an SCT and median OS was not
reached at 4 years. Although point estimates for the various treatment effects are
inherently uncertain because they have not been estimated via a parallel RCT, the
model is not sensitive to even conservative sets of adjustments to input parameters
and assumptions. Most of the treatment effects used in the model can even be
removed entirely without rendering pembrolizumab cost-ineffective. The base case
ICER and all plausible sensitivity analyses are far below the £20-£30k/QALY
threshold and the PSA demonstrated an ] probability of cost-effectiveness vs a
threshold of £30,000/QALY. The most important treatment effect in the model
appears to be OS HR to the landmark. Although SCT is the primary generator of life
years in the model, the great expense of the intervention means that it doesn’t
contribute a large amount of net monetary benefit to the overall results. This is why
the ICER is not very sensitive to altering the SCT related assumptions. The selection
of an exponential curve that implements constant transition probabilities to death for
the No/Failed SCT group in both arms and implementation of a treatment waning

assumption on these probabilities also both appear to impact the ICER somewhat.

A combinatorial analysis where a more conservative pre-landmark OS HR was

chosen along with exponential post-landmark transitions, treatment waning, an SMR
on the cured patients, SoC being comprised 100% of bendamustine (an inexpensive
SoC option) and equal utility after the landmark was undertaken. This analysis could

reasonably be characterized as a conservative alternative to the base case and

produced an ICER of || .

The approach taken to economic modelling has several strengths. Base case inputs

for pembrolizumab are based on SACT data, which reflects clinical practice in the
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NHS. Utility estimates are drawn from a randomised clinical trial (albeit at an earlier
line of therapy). Estimates of parameters for which there were no data available from
trials or the literature were elicited from experts using a SEE approach to fully
capture the uncertainty in these estimates and minimise the risk of bias. Thanks to
its time in the CDF, clinical experts have significant experience using pembrolizumab
in cHL and were able to estimate model parameters more confidently than would
have been the case had this treatment been entirely novel. KEYNOTE-204 has also
established pembrolizumab as more effective than BV, which had been the standard
of care in R/R cHL for a number of years and itself represented a step change in
management over normal chemotherapy options when first approved. This gives
more confidence to the primary OS HR treatment effect estimates. The long term
portion of the model is dominated by patients who are cured by SCT. This is a
strength because the long term outcomes are less reliant on extrapolating observed

hazards into the future but instead relate to known mortality rates.

Overall, the economic model gives confidence that pembrolizumab is highly cost-

effective in this indication.
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Summary of Information for Patients (SIP):

The pharmaceutical company perspective

What is the SIP?

The Summary of Information for Patients (SIP) is written by the company who is seeking approval
from NICE for their treatment to be sold to the NHS for use in England. It is a plain English summary
of their submission written for patients participating in the evaluation. It is not independently
checked, although members of the public involvement team at NICE will have read it to double-
check for marketing and promotional content before it is sent to you.

The Summary of Information for Patients template has been adapted for use at NICE from the
Health Technology Assessment International — Patient & Citizens Involvement Group (HTAi PCIG).
Information about the development is available in an open-access JTAHC journal article

SECTION 1: Submission summary

1a) Name of the medicine (generic and brand name):

Pembrolizumab (KEYTRUDA®)

1b) Population this treatment will be used by. Please outline the main patient population that is
being appraised by NICE:

The patient population being looked at by NICE is adults with relapsed or refractory classical
Hodgkin lymphoma (R/R cHL) who have had brentuximab vedotin (BV) and cannot have
autologous stem cell transplant (autoSCT).

This patient population can have pembrolizumab through the Cancer Drugs Fund (CDF). The
current NICE technology appraisal is a review of evidence collected in clinical trials and from the
CDF after pembrolizumab was made available in September 2018. In the original appraisal (NICE
Technology Appraisal 540)", NICE had some questions on i) the time to stem cell transplant, ii)
how many patients treated with pembrolizumab would go on to receive treatments that could
cure cHL, such as autoSCT, and iii) how much longer patients treated with pembrolizumab would
live compared with treatments already available in the NHS. As part of the CDF review, NHS
England collected data to address these uncertainties which will inform the evidence in this
current review.

1c) Authorisation: Please provide marketing authorisation information, date of approval and link to
the regulatory agency approval. If the marketing authorisation is pending, please state this, and
reference the section of the company submission with the anticipated dates for approval.

Under its licence, which states how pembrolizumab can be used, pembrolizumab (also known as
KEYTRUDA) as “monotherapy is indicated for the treatment of adult and paediatric patients aged
3 years and older with relapsed or refractory classical Hodgkin lymphoma who have failed
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autologous stem cell transplant (ASCT) or following at least two prior therapies when ASCT is not a
treatment option.”?

1d) Disclosures. Please be transparent about any existing collaborations (or broader conflicts of
interest) between the pharmaceutical company and patient groups relevant to the medicine. Please
outline the reason and purpose for the engagement/activity and any financial support provided:

Response: The company has an ongoing working relationship with the Clinical Trials Support
Service (CTSS) at Blood Cancer UK, involving the provision of information related to the company’s
haematology clinical trials recruiting in the UK

SECTION 2: Current landscape

2a) The condition - clinical presentation and impact

Please provide a few sentences to describe the condition that is being assessed by NICE and the number of
people who are currently living with this condition in England.

Please outline in general terms how the condition affects the quality of life of patients and their
families/caregivers. Please highlight any mortality/morbidity data relating to the condition if available. If the
company is making a case for the impact of the treatment on carers this should be clearly stated and
explained.

Hodgkin lymphoma is an uncommon cancer that develops in the lymphatic system, which is a
network of vessels and glands spread throughout the body.®

The lymphatic system is part of the immune system. Clear fluid called lymph flows through the
lymphatic vessels and contains infection-fighting white blood cells, known as lymphocytes. In
Hodgkin lymphoma, the body makes too many lymphocytes which means the immune system
does not function as it should and increases vulnerability to infection and prevents other blood
cells from working properly. The most common symptom of Hodgkin lymphoma is a painless
swelling in a lymph node, usually in the neck, armpit or groin.

cHL is the most common form of Hodgkin lymphoma and accounts for approximately 93% of all
cases.”) This appraisal focuses on patients who relapse (disease returns after treatment) or
become refractory (disease does not respond to treatment). Patients who relapse often have the
same symptoms as when they were first diagnosed. A lymphoma diagnosis or relapse can often
trigger a range of feelings and concerns for both patients and their caregivers. Additionally, cancer
treatment can cause physical discomfort.

In the UK, around 2,100 patients are diagnosed with cHL each year most commonly occurring in
people aged 20-40 and over 75.°) Overall, around 8 out of 10 people with HL live at least 5 years
and most patients have the potential to be cured.® There is evidence that people with R/R cHL
who cannot have SCT do not survive as long as this. Clinical experts consulted for this appraisal
estimated that 1 in 5 people in the patient population for this evaluation would live for 4 years.
Therefore, there is an urgent need for effective treatments for these patients.

The population of interest for this appraisal is people who are not suitable for SCT. Having an SCT
is an intense and challenging experience, and some people may be too unwell to undergo this
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procedure or may decide that they are unwilling to accept the risks associated with it. Therefore,
people with relapsed or refractory cHL who cannot have an SCT would benefit from a treatment
that either improves their health enough that they can receive a potentially curative SCT or
improves their quality of life if they are not able to have an SCT.

2b) Diagnosis of the condition (in relation to the medicine being evaluated)

Please briefly explain how the condition is currently diagnosed and how this impacts patients. Are there any
additional diagnostic tests required with the new treatment?

The only way to confirm a diagnosis of Hodgkin lymphoma is by carrying out a biopsy.®®

This is a minor surgical procedure where a sample of affected lymph node tissue is removed and
studied in a laboratory.

After confirmed diagnosis, further testing is needed to check how far the lymphoma has spread,
or to see whether it has returned after treatment. These tests may include (but are not limited
to):®

e blood tests — samples of blood will be taken throughout diagnosis and treatment to check
general health, the levels of red and white cells and platelets in the blood, and how well
organs such as the liver and kidneys are working

e positron emission tomography (PET) scan — this scan measures the activity of cells in
different parts of the body and can check the spread of the cancer and the impact of
treatment

After a diagnosis of lymphoma, patients will need to have tests, either blood tests or scans, every
few weeks to check for signs of whether the lymphoma has improved on treatment, or gotten
worse, which can cause anxiety for the patient and family members before.® If their cancer goes
away completely, doctors will want to regularly check that the cancer has not come back.

2c) Current treatment options:

The purpose of this section is to set the scene on how the condition is currently managed:

e What is the treatment pathway for this condition and where in this pathway the medicine is likely
to be used? Please use diagrams to accompany text where possible. Please give emphasis to the
specific setting and condition being considered by NICE in this review. For example, by referencing
current treatment guidelines. It may be relevant to show the treatments people may have before
and after the treatment under consideration in this SIP.

e Please also consider:

o ifthere are multiple treatment options, and data suggest that some are more commonly
used than others in the setting and condition being considered in this SIP, please report
these data.

o arethere any drug—drug interactions and/or contraindications that commonly cause
challenges for patient populations? If so, please explain what these are.

The current treatment pathway for R/R cHL is shown in figure 1. After chemotherapy some people
may be able to have a SCT. The most common type of SCT is autoSCT, where the patient’s own
healthy blood stem cells are used to replace blood cells destroyed by high doses of chemotherapy
and other treatments. In line with the treatment pathway, those who cannot have autoSCT can
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receive BV (a form of targeted chemotherapy) or pembrolizumab (a type of immunotherapy).
Pembrolizumab can be a bridging therapy to allogeneic SCT (alloSCT), a donor stem cell transplant
which aims to replace bone marrow that is no longer working properly with healthy stem cells
from another person.!” In this scenario the aim of treatment with pembrolizumab is to delay rapid
disease progression and get patients fit enough to receiving alloSCT.

The focus of this appraisal is patients who have disease that relapses after, or does not respond
to, BV. The aim of treatment with pembrolizumab at this stage is either to achieve sufficient
disease response to enable SCT to be done (which may cure the disease) or to achieve sufficient
disease response to improve quality of life.

Figure 1. Treatment pathway for R/R cHL
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2d) Patient-based evidence (PBE) about living with the condition

Context:

e Patient-based evidence (PBE) is when patients input into scientific research, specifically to provide
experiences of their symptoms, needs, perceptions, quality of life issues or experiences of the
medicine they are currently taking. PBE might also include carer burden and outputs from patient
preference studies, when conducted in order to show what matters most to patients and carers
and where their greatest needs are. Such research can inform the selection of patient-relevant
endpoints in clinical trials.

In this section, please provide a summary of any PBE that has been collected or published to demonstrate
what is understood about patient needs and disease experiences. Please include the methods used for
collecting this evidence. Any such evidence included in the SIP should be formally referenced wherever
possible and references included.

Patients with relapsed and refractory blood cancers are faced with many challenges, including the
difficulties with taking chemotherapy, and the mental and emotional impacts associated with the
diagnosis of a potentially fatal illness.

By targeting the rapidly dividing cancer cells, chemotherapy aims to ease some of these symptoms.
However further issues can be caused by the side effects of chemotherapy. Each person experiences
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side effects from chemotherapy differently, and different chemotherapy drugs cause different side
effects.®’ Many people feel fine for the first few hours following chemotherapy. Usually, some
reaction occurs about four to six hours later. However, some people do not react until 12 or even
24 to 48 hours after treatment. Some people experience many of the side effects described, while
others experience almost none. Some of the most common side effects are summarised below:

e Infection and fever — due to chemotherapy reducing a patient’s white blood cell count (the
cells that help fight infection), chemotherapy patients are more susceptible to infection.
This can result in a fever.

e Flu-like symptoms - Around the third day following a chemotherapy treatment, some
people may experience flu-like symptoms such as muscle aches and pains.

e Nausea (though not all chemotherapy drugs cause nausea).

e Fatigue, which can range from mild (usually cured by additional rest) to severe which may
routinely impact a patient’s ability to carry out everyday tasks such as cooking or bathing.

e Hair loss - begins about two to three weeks after starting chemotherapy. Some people will
lose relatively little hair, while others may lose the hair on their head, eyelashes and
eyebrows, as well as other body hair. Many people feel that hair loss is one of the most
difficult aspects of chemotherapy treatment.

People with blood cancer may have the option of receiving a SCT This is an intensive form of
treatment. It can take 3 to 6 months to recover physically, with the immune system taking 6 to 12
months to recover.® Usually patients will stay in protective isolation in a transplant unit for a few
months during the stem cell transplant and recovery process (though some patients who are well
enough may be able to stay at home or at arranged accommodation overnight and return to
hospital for treatment, blood tests and check ups). Among alloSCT patients, the transplanted stem
cells may fail to settle or make new blood cells (known as graft failure) often requiring a second
SCT. In addition, alloSCT patients have a greater risk of developing a complication known as graft
versus host disease (GvHD) where the new immune system from the donor cells attacks the healthy
tissues, causing serious side effects. The reaction to the transplant of cells can happen straight away
or much later.? If the reaction happens straight away, this is called acute and occurs in about half
of alloSCTs. If the reaction happens a few months after the SCT, then this is chronic and happens in
about 1 in 4 cases. Graft failure and GvHD are rare in autoSCT.

People who have had successful treatment for blood cancer still face challenges.!** The mental
after-effects of blood cancer treatment are often described by patients as being like an
unexpected side effect of treatment. Patients often state that instead of “returning to norma
they instead “create a new normal.” While people who recover from blood cancer may be
relieved or happy to have completed treatment, they may also feel pressure to return to their
previous responsibilities, isolated due to a decrease in support, angry or sad about how much
their life has changed and fearful of relapse. Some people may feel guilty for experiencing these
mixed emotions. People may also have to deal with long-term side effects of intensive
chemotherapy, for example, being unable to conceive.

|ll

SECTION 3: The treatment

3a) How does the new treatment work?

What are the important features of this treatment?

Please outline as clearly as possible important details that you consider relevant to patients relating to the
mechanism of action and how the medicine interacts with the body
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Where possible, please describe how you feel the medicine is innovative or novel, and how this might be
important to patients and their communities.

If there are relevant documents which have been produced to support your regulatory submission such as a
summary of product characteristics or patient information leaflet, please provide a link to these.

An important role of the immune system is the ability to be able to tell the difference between
healthy and unhealthy cells. The level of activity of immune cells, such as T cells, is crucial to
maintaining a balanced immune response.

Under normal conditions, a protein called programmed death-ligand 1 (PD-L1) which naturally
occurs on cells, plays an important role in maintaining this balanced immune response. PD-L1 binds
to its PD-1 receptor on immune T cells, which lessens the ability of immune T cells to attack. This
ensures that normal cells are protected from excessive damage. However, PD-L1 is produced in
larger amounts on cancerous cells than normal cells. As a result, when binding to PD-1 on immune
T cells, this interaction tricks the immune system thereby protecting the tumour from being
attacked by the body’s immune system.

PD-1 inhibitors, such as pembrolizumab, act to block the interaction between PD-1 and PD-L1 and
by doing so, boost the immune response which helps the person’s own immune cells to attack the
cancer cells.

The summary of product characteristics (SmMPC) and the patient information leaflet (PIL) for
pembrolizumab can be found by following this link:

KEYTRUDA

3b) Combinations with other medicines

Is the medicine intended to be used in combination with any other medicines?
e Yes/No

If yes, please explain why and how the medicines work together. Please outline the mechanism of action of
those other medicines so it is clear to patients why they are used together.

If yes, please also provide information on the availability of the other medicine(s) as well as the main side
effects.

If this submission is for a combination treatment, please ensure the sections on efficacy (3e), quality of
life (3f) and safety/side effects (3g) focus on data that relate to the combination, rather than the
individual treatments.

No.

3c) Administration and dosing

How and where is the treatment given or taken? Please include the dose, how often the treatment should
be given/taken, and how long the treatment should be given/taken for.

How will this administration method or dosing potentially affect patients and caregivers? How does this
differ to existing treatments?

Pembrolizumab comes in a 25mg/mL concentrate solution for infusion. One 4mL vial of concentrate
contains 100 mg of pembrolizumab.
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The recommended dose of KEYTRUDA in adults is either 200 mg every 3 weeks or 400 mg every 6
weeks administered as an infusion into the vein (intravenous infusion) over 30 minutes.% %3,

In line with its licence, pembrolizumab may be given for up to 35 cycles (approximately two years)
as long as it is working (i.e. as long as the cancer does not progress) and side effects are tolerable.
Patients may also stop treatment prior to receiving an SCT or if they choose to do so for any other
reason.

3d) Current clinical trials

Please provide a list of completed or ongoing clinical trials for the treatment. Please provide a brief top-level
summary for each trial, such as title/name, location, population, patient group size, comparators, key
inclusion and exclusion criteria and completion dates etc. Please provide references to further information
about the trials or publications from the trials.
A search on clinicaltrials.gov for recruited, enrolling by invitation, active but not recruiting, or
completed studies on pembrolizumab returns 1,637 (search conducted 6th September 2023). Of
these, 17 are in relapsed or refractory cHL and listed below. Further details of these studies can be
found by following the included links or searching for the study identifiers (NCT number or study
name) on clinicaltrials.gov.
Table 1. Current clinical trials of pembrolizumab in cHL
Study Title NCT Number | Status Phase
Study of Magrolimab and Pembrolizumab NCT04788043 | Recruiting Phase 2
in Relapsed or Refractory Classic Hodgkin Lymphoma
Study of PD-1 Inhibitors After CD30.CAR T Cell Therapy NCT04134325 | Recruiting Early
in Relapsed/Refractory Hodgkin Lymphoma Phase 1
Study of Pembrolizumab With Bendamustine in Hodgkin Lymphoma NCT04510636 | Recruiting Phase 2
Study of Pembrolizumab (MK-3475) in Participants NCT02453594 | Active, not Phase 2
With Relapsed or Refractory Classical Hodgkin Lymphoma (MK-3475- recruiting
087/KEYNOTE-087)
Study of the Combination of AFM13 and Pembrolizumab in Patients NCT02665650 | Completed Phase 1
With Relapsed or Refractory Classical Hodgkin Lymphoma
Pembrolizumab and Combination Chemotherapy in Treating Patients NCT03077828 | Active, not Phase 2
With Relapsed or Refractory Hodgkin Lymphoma recruiting
WITH
RESULTS
Study of Pembrolizumab (MK-3475) vs. Brentuximab Vedotin in NCT02684292 | Active, not Phase 3
Participants recruiting
With Relapsed or Refractory Classical Hodgkin Lymphoma (MK-3475-
204/KEYNOTE-204)
A Study of Coformulated Favezelimab/Pembrolizumab (MK-4280A) Versus | NCT05508867 | Recruiting Phase 3
Physician's Choice Chemotherapy in PD-(L)1-
refractory, Relapsed or Refractory Classical Hodgkin Lymphoma (MK-
4280A-008
Pembrolizumab and Brentuximab Vedotin vs GDP and Stem Cell Transplant | NCT05180097 | Recruiting Phase 2
for Relapsed/Refractory Hodgkin Lymphoma
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https://clinicaltrials.gov/study/NCT05508867?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=8
https://clinicaltrials.gov/study/NCT05508867?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=8
https://clinicaltrials.gov/study/NCT05508867?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=8
https://clinicaltrials.gov/study/NCT05180097?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=9
https://clinicaltrials.gov/study/NCT05180097?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=9

Esnfidential

A Study of Pembrolizumab (MK-3475) NCT04875195 | Active, not Phase 2
in Relapsed or Refractory Classical Hodgkin's Lymphoma (rrcHL) recruiting
or Relapsed or Refractory Primary Mediastinal Large B-
cell Lymphoma (rrPMBCL) (MK-3475-B68)

A Study of SAR444245 With or Without Other Anticancer Therapies for the | NCT05179603 | Active, not Phase 2
Treatment of Adults and Adolescents With Relapsed or Refractory B recruiting
Cell Lymphoma (Master Protocol) [Pegathor Lymphoma 205]

Pembrolizumab After ASCT for Hodgkin Lymphoma, DLBCL and T-NHL NCT02362997 | Completed Phase 2
WITH
RESULTS
A Study of Pembrolizumab (MK-3475) in Pediatric Participants With an NCT02332668 | Recruiting Phase
Advanced Solid Tumor or Lymphoma (MK-3475-051/KEYNOTE-051) 1Phase
2
Pembrolizumab and Vorinostat in Treating Patients NCT03150329 | Active, not Phase 1
With Relapsed or Refractory Diffuse Large B-Cell Lymphoma, recruiting

Follicular Lymphoma, or Hodgkin Lymphoma

Pembrolizumab and lbrutinib in Treating Patients NCT02950220 | Completed Phase 1
With Relapsed or Refractory Non-Hodgkin Lymphoma

Testing the Addition of an Experimental Medication MK-3475 NCT02595866 | Active, not Phase 1
(Pembrolizumab) to Usual Anti-Retroviral Medications in Patients With HIV recruiting

and Cancer

TTI-622 and TTI-621 in Combination With Pembrolizumab for the NCT05507541 | Recruiting Phase 2

Treatment of Relapsed or Refractory Diffuse Large B-Cell Lymphoma

3e) Efficacy

Efficacy is the measure of how well a treatment works in treating a specific condition.

In this section, please summarise all data that demonstrate how effective the treatment is compared with
current treatments at treating the condition outlined in section 2a. Are any of the outcomes more
important to patients than others and why? Are there any limitations to the data which may affect how to
interpret the results? Please do not include academic or commercial in confidence information but where
necessary reference the section of the company submission where this can be found.

The key results on how effective pembrolizumab is at treating R/R cHL comes from the KEYNOTE-
087 trial. This trial included patients who are typically younger and more able to carry on with
their daily activities than those in the NHS (the mean age of patient in the trial was 42 years
versus 51 years in the CDF). These differences meant there was uncertainty around how many
patients treated with pembrolizumab in NHS clinical practice would be able to receive SCTs and
how long they would survive compared with those in the clinical trial. To address these
uncertainties, information on survival and SCT rates were collected in the CDF. The proportion of
people undergoing a SCT was similar in both KEYNOTE-087 and the SACT dataset, with 29.6% from
KEYNOTE-087 and 30.2% of people in the SACT dataset receiving SCT. This contrasts with clinical
expert opinion on the likelihood of SCT rate for standard of care (typically chemotherapy), which
was estimated to be around 8%.

A summary of survival data from both sources is shown in the table below:



https://clinicaltrials.gov/study/NCT04875195?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=10
https://clinicaltrials.gov/study/NCT04875195?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=10
https://clinicaltrials.gov/study/NCT04875195?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=10
https://clinicaltrials.gov/study/NCT04875195?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=10
https://clinicaltrials.gov/study/NCT05179603?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=11
https://clinicaltrials.gov/study/NCT05179603?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=11
https://clinicaltrials.gov/study/NCT05179603?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=11
https://clinicaltrials.gov/study/NCT02362997?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=12
https://clinicaltrials.gov/study/NCT02362997?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&tab=results&rank=12
https://clinicaltrials.gov/study/NCT02362997?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&tab=results&rank=12
https://clinicaltrials.gov/study/NCT02332668?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=13
https://clinicaltrials.gov/study/NCT02332668?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=13
https://clinicaltrials.gov/study/NCT03150329?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=14
https://clinicaltrials.gov/study/NCT03150329?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=14
https://clinicaltrials.gov/study/NCT03150329?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=14
https://clinicaltrials.gov/study/NCT02950220?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=15
https://clinicaltrials.gov/study/NCT02950220?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=15
https://clinicaltrials.gov/study/NCT02595866?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=16
https://clinicaltrials.gov/study/NCT02595866?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=16
https://clinicaltrials.gov/study/NCT02595866?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=16
https://clinicaltrials.gov/study/NCT05507541?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=17
https://clinicaltrials.gov/study/NCT05507541?intr=Pembrolizumab&aggFilters=status:com%20act%20rec%20enr&cond=relapsed%20refractory%20classical%20Hodgkin%20Lymphoma&viewType=Table&limit=50&page=1&rank=17

Esnfidential

Table 2. Overall survival outcomes for treatment with pembrolizumab

Outcome Cohort 2 of CDF dataset (N=215)
KEYNOTE-087
(N=81)

Number of events, n (%) 24 (29.6) 73 (34.0%)

Median OS (95% Cl), months Not reached Not reached

OS rate at various time points

e 6 months (%) 100.0° 88% (95% Cl: 83% to 92%)
e 12 months (%) 96.3° 82% (95% Cl: 76% to 87%)
e 18 months (%) 93.7° 75% (95% Cl: 68% to 80%)
e 24 months (%) 91.1° 68% (95% Cl: 61% to 75%)
e 36 months (%) 85.9° 56% (95% Cl: 47% to 64%)
e 48 months (%) 76.5° 55% (95% Cl: 46% to 63%)
e 60 months (%) 69.2° N/A

* From product-limit (Kaplan—Meier) method for censored data.

Abbreviations: BICR, blinded independent central review; CDF, Cancer Drugs Fund; Cl:
confidence interval; IWG, international working group; N/A, not available; OS, overall

survival; SACT, Systemic Anti-Cancer Therapy; SD, standard deviation.

As expected, survival rates were lower in clinical practice than in the KEYNOTE-087 trial. However,
they are much higher than those expected for standard of care in the NHS. Clinical experts
estimated that the survival rate at 4 years with standard of care would be about 20%, which is less
than half of the 55% survival rate reported for pembrolizumab in the SACT data.

3f) Quality of life impact of the medicine and patient preference information

What is the clinical evidence for a potential impact of this medicine on the quality of life of patients and
their families/caregivers? What quality of life instrument was used? If the EuroQol-5D (EQ-5D) was used
does it sufficiently capture quality of life for this condition? Are there other disease specific quality of life
measures that should also be considered as supplementary information?

Please outline in plain language any quality of life related data such as patient reported outcomes (PROs).

Please include any patient preference information (PPI) relating to the drug profile, for instance research to
understand willingness to accept the risk of side effects given the added benefit of treatment. Please
include all references as required.

The KEYNOTE-087 trial used two types of questionnaire to measure the quality of life (QoL) of
patients — the European Organization for the Research and Treatment of Cancer Quality of Life
Questionnaire (EORTC QoL QLQ-C30), which looks specifically at the quality of life of cancer
patients, and the European Quality of Life 5 Dimensions 3 Level Version (EQ-5D-3L), which is a
generic tool that looks at the general health of a patient.

The EQ-5D-3L is of most relevance to a NICE appraisal and consists of 2 pages: the EQ-5D
descriptive system and the EQ visual analogue scale (EQ VAS). The EQ-5D descriptive system has
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five questions on mobility, self-care, pain, usual activities, and psychological status with three
possible answers for each item (1=no problem, 2=moderate problem, 3=severe problem). Results
from these questions can then be combined and scaled to produce a single score with a maximum
score of 1. Scores can vary from 0, which represents death, to 1 which represents the best
possible health state. The EORTC uses different questions, however it also produces a score that is
meant to represent a patient’s QoL. The EQ VAS records the patient’s self-rated health on a
vertical visual analogue scale, where the endpoints are labelled ‘The best health you can imagine’
and ‘The worst health you can imagine’. From this we can gather three scores (from the EQ-5D
guestionnaire, the EQ-5D VAS and the EORTC questionnaires) that can assess how a patient feels
throughout their treatment.

There is also comparative quality of life data available from the KEYNOTE-204 trial comparing
pembrolizumab with BV. These data are based on patients who were treated at an earlier line of
therapy and BV treatment is more effective than standard of care. In the absence of a comparator
arm in the KEYNOTE-087 trial, data from KEYNOTE-204 may be a suitable alternative for assessing
the impact of pembrolizumab on patient’s quality of life.

Results

For both questionnaires, on average patients in KEYNOTE-087 reported a clinically meaningful
improvement in quality of life after 12 weeks of treatment. However, the scores were different
depending on whether the patients achieved a response on pembrolizumab. Patients who had a
complete or partial response reported the largest improvement. Patients whose cancer neither
became better or worse (stable disease) reported a smaller improvement. Patients whose cancer
got worse (progressive disease) reported a smaller improvement still. Full details are available in
the submission documents.

Quality of life data from the KEYNOTE-204 trial, comparing pembrolizumab to BV at an earlier line
of therapy, was also used in the economic model (see section 3i). In this trial patients treated with
pembrolizumab had a clinically meaningful improvement in quality of life compared with those
treated with BV.

3g) Safety of the medicine and side effects

When NICE appraises a treatment, it will pay close attention to the balance of the benefits of the treatment
in relation to its potential risks and any side effects. Therefore, please outline the main side effects (as
opposed to a complete list) of this treatment and include details of a benefit/risk assessment where
possible. This will support patient reviewers to consider the potential overall benefits and side effects that
the medicine can offer.

Based on available data, please outline the most common side effects, how frequently they happen
compared with standard treatment, how they could potentially be managed and how many people had
treatment adjustments or stopped treatment. Where it will add value or context for patient readers, please
include references to the Summary of Product Characteristics from regulatory agencies etc.

Pembrolizumab has been used in hospitals in England since 2015 *4), Section 1b describes the
different cancers that pembrolizumab is licensed to treat. The safety and side effects data from all
the trials that have led to these licences are included in the pembrolizumab SmPC.*> A summary
of relevant safety information from the pembrolizumab SmPC has been provided below, giving
doctors and other hospital staff clear guidance on what to do if a patient experiences an immune-
related side effect.
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The safety of pembrolizumab as monotherapy has been evaluated in 7,631 patients across tumour
types. In this patient population, the median observation time was 8.5 months (range: 1 day to 39
months) and the most frequent adverse reactions with pembrolizumab were fatigue (31%),
diarrhoea (22%), and nausea (20%). The majority of adverse reactions reported for monotherapy
were of mild or moderate severity. The most serious adverse reactions were immune-related
adverse reactions and severe infusion-related reactions. The incidences of immune-related
adverse reactions were and 24.2% all Grades and 6.4% for Grades 3-5 in the metastatic setting.

Immune-related adverse reactions, including severe and fatal cases, have occurred in patients
receiving pembrolizumab. Most immune-related adverse reactions occurring during treatment
with pembrolizumab were reversible and managed with interruptions of pembrolizumab,
administration of corticosteroids and/or supportive care. Immune-related adverse reactions have
also occurred after the last dose of pembrolizumab. Immune-related adverse reactions affecting
more than one body system can occur simultaneously.

For suspected immune-related adverse reactions, adequate evaluation to confirm aetiology or
exclude other causes should be ensured. Based on the severity of the adverse reaction,
pembrolizumab should be withheld and corticosteroids administered. Upon improvement to
Grade < 1, corticosteroid taper should be initiated and continued over at least 1 month. Based on
limited data from clinical studies in patients whose immune-related adverse reactions could not
be controlled with corticosteroid use, administration of other systemic immunosuppressants can
be considered.

Pembrolizumab may be restarted within 12 weeks after last dose of pembrolizumab if the adverse
reaction recovers to Grade < 1 and corticosteroid dose has been reduced to £ 10 mg prednisone
or equivalent per day.

Pembrolizumab must be permanently discontinued for any Grade 3 immune-related adverse
reaction that recurs and for any Grade 4 immune-related adverse reaction toxicity, except for
endocrinopathies that are controlled with replacement hormones.

The grading system for adverse reactions, or side effects, referred to above is explained in section
4a.

The side effects that were reported in the KEYNOTE-087 clinical trial are consistent with the
common side effects listed in the pembrolizumab SmPC.

The most frequently reported adverse events (>15%) in the population in KEYNOTE-087 aligned to
this evaluation are reported in the table below. As KEYNOTE-087 was a single arm trial, there are
no data available to directly compare the frequency of adverse events with standard of care.

Table 3: Adverse events on treatment with pembrolizumab in the KEYNOTE-087 trial

Adverse effect KEYNOTE-087
Cohort 2

(N=81)
n (%)

Pyrexia 19 (23.5)
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Cough 22 (27.2)
Fatigue 17 (21.0)
Diarrhoea 12 (14.8)
Upper respiratory tract infection 7 (8.6)
Nausea 11 (13.6)
Vomiting 9(11.1)
Nasopharyngitis 16 (19.8)
Arthralgia 12 (14.8)
Hypothyroidism 13 (16.0)

3h) Summary of key benefits of treatment for patients

Issues to consider in your response:

Please outline what you feel are the key benefits of the treatment for patients, caregivers and their
communities when compared with current treatments.

Please include benefits related to the mode of action, effectiveness, safety and mode of
administration

The key benefits to patients, caregivers and communities may include:

Based on data from the CDF approximately 30% of patients treated with pembrolizumab
in the NHS are able to have a potentially curative SCT. This contrasts with independent
clinical expert estimates of approximately 8% for current standard of care, such as
chemotherapy.

Independent clinical experts consulted by the company estimated that the likelihood that
a SCT will result in a cure is higher for patients taking immunotherapies such as
pembrolizumab than it is for patients who have standard of care such as chemotherapy.
Data from clinical trials shows that patients treated with pembrolizumab are likely to have
improved QoL compared to those treated with standard of care (whether or not they
receive an SCT).

Providing a path to a potential cure provides hope to both patients and caregivers,
whereas previously the prognosis for patients with relapsed/refractory cHL was
exceptionally poor.

Data from the clinical trial shows that side effects of treatment with pembrolizumab occur
less frequently than reported for standard of care in the literature

Many of the chemotherapy regimens available as standard of care consist of multiple
components. As no other drugs are administered along with pembrolizumab, infusion
times may be shorter.

3i) Summary of key disadvantages of treatment for patients

Issues to consider in your response:
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e Please outline what you feel are the key disadvantages of the treatment for patients, caregivers
and their communities when compared with current treatments. Which disadvantages are most
important to patients and carers?

e Please include disadvantages related to the mode of action, effectiveness, side effects and mode of
administration

e Whatis the impact of any disadvantages highlighted compared with current treatments

e Patients are at an increased risk of developing immune-related side effects, some of which
may last beyond the patient stopping pembrolizumab. Please note there is clear guidance
provided in the SmPC that instructs healthcare providers on how to manage these side
effects.

e Pembrolizumab, like any other medicine, does not work the same in every patient. Not all
patients’ cancer will respond to treatment and it may not result in an extended life
expectancy.

3i) Value and economic considerations

Introduction for patients:

Health services want to get the most value from their budget and therefore need to decide whether a new
treatment provides good value compared with other treatments. To do this they consider the costs of
treating patients and how patients’ health will improve, from feeling better and/or living longer, compared
with the treatments already in use. The drug manufacturer provides this information, often presented using
a health economic model.

In completing your input to the NICE appraisal process for the medicine, you may wish to reflect on:

e The extent to which you agree/disagree with the value arguments presented below (e.g., whether
you feel these are the relevant health outcomes, addressing the unmet needs and issues faced by
patients; were any improvements that would be important to you missed out, not tested or not
proven?)

e If you feel the benefits or side effects of the medicine, including how and when it is given or taken,
would have positive or negative financial implications for patients or their families (e.g., travel
costs, time-off work)?

e How the condition, taking the new treatment compared with current treatments affects your
quality of life.

Cost-effectiveness relates to how much new health (or quality-adjusted life years, QALYs) the new
medicine produces compared to its additional cost (vs. current care), for a typical/average patient
and whether the new health is worth the extra cost required to pay for it.

The cost-effectiveness of pembrolizumab is evaluated for the typical/average patient via
modelling that uses short-term trial data to predict clinical effectiveness (efficacy) and costs over
40 years. The challenges of modelling average lifetime outcomes (overall survival, chance of
receiving a stem cell transplant that is curative and quality of life) from trial data arise from the
short-term nature of data available for pembrolizumab (either from clinical trials or collected in
the CDF). Additional challenges also arise because there are limited data available (from either
clinical trials or NHS clinical practice) to estimate these average lifetime outcomes for patients
treated with standard of care in the NHS without pembrolizumab.

The survival data used in the model for pembrolizumab is based on data collected on outcomes
with pembrolizumab during its time in the CDF. As there are no clinical trial data for timepoints
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after this, survival estimates must be based on extrapolation (using statistical methods to predict
how many patients will survive over the time beyond the available data). Different extrapolations
were used for people in the model who had been cured and people who cannot have SCT or
whose cancer returned after an SCT.

As KEYNOTE-087 is a single-arm trial i.e. only included pembrolizumab and no chemotherapy arm,
we had to estimate by how much pembrolizumab improves length of life compared with standard
of care by comparing results from the pembrolizumab trial to those for standard of care from
similar trials that had been conducted previously. This is a process called “indirect comparison.” A
range of different sources were used to approximate survival on standard of care. Each of these
sources had limitations, which created some uncertainty around cost-effectiveness results. We
explored this uncertainty by looking at cost-effectiveness results across the full range of sources,
many of which are likely to underestimate the effectiveness of pembrolizumab. We also asked
clinical experts to estimate survival on standard of care after 4 years so we could see whether the
survival estimates at 4 years predicted by the indirect comparison matched clinical expectations.

There were also no data available to estimate the proportion of people who would receive SCT on
standard of care or the proportion of SCTs for patients treated with pembrolizumab or standard of
care that would result in patients being cured. Therefore, we asked clinical experts to estimate
these values and used them as inputs in our model.

Quality of life data are available from both the KEYNOTE-087 and KEYNOTE-204 trials of
pembrolizumab. KEYNOTE-204 shows that pembrolizumab improves the quality of life of patients
compared with BV treatment. As no data are available comparing pembrolizumab directly with
the relevant standard of care for this evaluation, the QoL improvement versus BV from KEYNOTE-
204 was used in the model. As having an SCT is an intensive experience (as outlined in section 2d)
the model includes a decrease in modelled patients’ quality of life related to undergoing an SCT
procedure.

Differences in costs in the model are driven by the cost of pembrolizumab and the cost of stem-
cell transplants. Differences in QALYs gained are largely driven by which indirect comparison is
used to estimate the difference in survival on pembrolizumab and standard of care, the higher
proportion of patients who can receive successful SCTs when treated with pembrolizumab
compared with standard of care and whether it is assumed that the effectiveness of
pembrolizumab decreases over time.

NICE’s new health technology evaluation manual uses a severity modifier to see if the treatment
could qualify for a higher willingness to pay threshold. The severity modifier determines a weight
which can be assigned to the QALYs accrued by the treatments. The severity modifier depends on
the current standard of care.®

Given that survival and quality of life and survival outcomes for patients on standard of care are
much poorer when compared with the general population of a similar age, a severity modifier of
1.2 is likely to apply for this condition, which means NICE can consider a higher threshold for
pembrolizumab to be cost-effective.
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The company has calculated a base case cost per QALY gained that is substantially below the
NICE’s cost-effectiveness threshold of £20,000-£30,000 per QALY gained. But, the company’s
calculation does not account for potential confidential discounts of drugs that are included in the
comparator group. The Committee will discuss how the assumptions made by the company to get
their ICER match with what happens in the NHS. To address the uncertainties caused by the
limited data available for standard of care a significant number of scenario analyses that use
different methods and data sources are presented. Some increase or decrease the cost per QALY a
small amount but pembrolizumab is cost-effective across all key scenarios. This demonstrates that
despite the uncertainties created by the limited data available pembrolizumab is highly likely to
be within the range that NICE normally considers an acceptable use of NHS resources.

3j) Innovation

NICE considers how innovative a new treatment is when making its recommendations.

If the company considers the new treatment to be innovative please explain how it represents a ‘step
change’ in treatment and/ or effectiveness compared with current treatments. Are there any QALY benefits
that have not been captured in the economic model that also need to be considered (see section 3f)

In the original evaluation a clinical expert explained that there is an unmet need for treatment to
allow people with disease that has not responded or relapsed after BV, and who cannot have
autoSCT, to have alloSCT, which is potentially curative. Subsequent data from the CDF have
confirmed this view, with patients receiving either autoSCT or alloSCT following treatment with
pembrolizumab. The data also show that some patients may receive an SCT after progressing on
pembrolizumab and receiving a subsequent line of chemotherapy. Clinical experts have suggested
that this may be due to pembrolizumab treatment allowing patients to become sensitive to
chemotherapy treatments which may have not previously worked for them.

In the original evaluation the NICE Appraisal Committee noted that there were no additional
benefits of treatment with pembrolizumab that had not already been captured by the economic
model.®) MSD note that this is also likely to be the case for the new economic model developed
for this review.

3k) Equalities

Are there any potential equality issues that should be taken into account when considering this
condition and this treatment? Please explain if you think any groups of people with this condition are
particularly disadvantaged.

Equality legislation includes people of a particular age, disability, gender reassignment, marriage and civil
partnership, pregnancy and maternity, race, religion or belief, sex, and sexual orientation or people with
any other shared characteristics

More information on how NICE deals with equalities issues can be found in the NICE equality scheme

Find more general information about the Equality Act and equalities issues here

No equality issues are anticipated.
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SECTION 4: Further information, glossary and references

4a3) Further information

Feedback suggests that patients would appreciate links to other information sources and tools that can help
them easily locate relevant background information and facilitate their effective contribution to the NICE
assessment process. Therefore, please provide links to any relevant online information that would be
useful, for example, published clinical trial data, factual web content, educational materials etc.

Where possible, please provide open access materials or provide copies that patients can access.

In oncology clinical trials, the severity of adverse events are usually graded according to US
National Cancer Institute’s AE Severity Grading Scale - Common Terminology Criteria for Adverse
Events (CTCAE).*”) CTCAE can also be used to grade the AE for non-oncology studies, but generally
not appropriate for studies using healthy volunteers.

e Grade 1 Mild; asymptomatic or mild symptoms; clinical or diagnostic observations only; no
intervention indicated

e Grade 2 Moderate; minimal, local or non-invasive intervention indicated; limiting age-
appropriate instrumental ADL

e Grade 3 Severe or medically significant but not immediately life-threatening;
hospitalisation or prolongation of hospitalisation indicated; disabling; limiting self-care
activities of daily living (e.g. bathing, dressing or feeding).

e Grade 4 Life-threatening consequences; urgent intervention indicated.

e Grade 5 Death related to AE.

Further information on NICE and the role of patients:

e Public Involvement at NICE Public involvement | NICE and the public | NICE Communities
About | NICE

e NICE’s guides and templates for patient involvement in HTAs Guides to developing our
guidance | Help us develop guidance | Support for voluntary and community sector (VCS)
organisations | Public involvement | NICE and the public | NICE Communities | About |
NICE

e EUPATI guidance on patient involvement in NICE: https://www.eupati.eu/guidance-
patient-involvement/

e EFPIA —Working together with patient groups:
https://www.efpia.eu/media/288492/working-together-with-patient-groups-
23102017.pdf

e National Health Council Value Initiative. https://nationalhealthcouncil.org/issue/value/

e INAHTA: http://www.inahta.org/

e European Observatory on Health Systems and Policies. Health technology assessment - an
introduction to objectives, role of evidence, and structure in Europe:
http://www.inahta.org/wp-
content/themes/inahta/img/AboutHTA Policy brief on HTA Introduction to Objectives

Role of Evidence Structure in_Europe.pdf

4b) Glossary of terms

Response:

Allogeneic stem cell transplant - A donor stem cell transplant which aims to replace bone marrow
that is no longer working properly with healthy stem cells from another person
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https://www.efpia.eu/media/288492/working-together-with-patient-groups-23102017.pdf
http://www.inahta.org/
http://www.inahta.org/wp-content/themes/inahta/img/AboutHTA_Policy_brief_on_HTA_Introduction_to_Objectives_Role_of_Evidence_Structure_in_Europe.pdf
http://www.inahta.org/wp-content/themes/inahta/img/AboutHTA_Policy_brief_on_HTA_Introduction_to_Objectives_Role_of_Evidence_Structure_in_Europe.pdf
http://www.inahta.org/wp-content/themes/inahta/img/AboutHTA_Policy_brief_on_HTA_Introduction_to_Objectives_Role_of_Evidence_Structure_in_Europe.pdf
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Autologous stem cell transplant — A stem cell transplant where the patient’s own healthy blood
stem cells are used to replace blood cells destroyed by high doses of chemotherapy

Arthralgia - Pain in your joints.
Diarrhoea - Loose, watery stools three or more times a day.

Extrapolation - the action of estimating or concluding something by assuming that existing trends
will continue or a current method will remain applicable

Fatigue - tired, weak feeling of the whole body, feeling tired all over.
Hypothyroidism - When your thyroid makes too much thyroid hormone.

Indirect comparison - A method of estimating the effectiveness of two treatments which have not
been directly compared in a head to head clinical trial

Nausea - When you have an upset stomach or feel like throwing up.
Prognosis - the likely course of a medical condition
Pyrexia - A body temperature that is higher than normal. Also called fever.

QALY - A measure used to quantify the effectiveness of a health intervention that takes into
account both length and quality of life

Upper respiratory tract infection - infections of parts of your body involved in breathing, such as
the sinuses, and throat. Types of upper respiratory tract infection include the common cold, sinus
infection, tonsillitis and laryngitis.

Vomiting - To throw up

4c) References

Please provide a list of all references in the Vancouver style, numbered and ordered strictly in accordance
with their numbering in the text:
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Notes for company
Highlighting in the template

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

within the highlighted text and type. Your text will overwrite the highlighted section.

To delete grey highlighted text, click anywhere within the text and press
DELETE.

Section A: Clarification on effectiveness data

Literature searches

A1,

Priority question: The Evidence Assessment Group (EAG) noted that the
previous search strategies utilised in the 2017 systematic literature
review (SLR) were not rerun for this update. In the company
submission (CS), the company explained that “The target population was
based on the approved indication from NICE Technology Appraisal (TA)
540,(1) that is, adults with R/R cHL who have had BV and cannot have
autoSCT. Pembrolizumab is already recommended by NICE as a
treatment option for patients with no prior exposure to BV and who have
either failed autoSCT or cannot undergo autoSCT but have had at least
two previous therapies (TA772).(2) Therefore, evidence outside the
specific target population of TA540 was not required”. This updated
search appears to carry a number of limitations:

Removal of conference proceedings from the Embase strategy despite
additional named conference searches performed using Northern Light

conference database and hand searching.

Restriction of papers to English only, despite the company’s justification

the EAG feels that limiting the results to only studies published in English
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may introduce language bias. Current best practice states that "Whenever
possible review authors should attempt to identify and assess for
eligibility all possibly relevant reports of trials irrespective of language of
publication” (Morrison, 2012) and that “research related to language bias
supports the inclusion of non-English studies in systematic reviews".
(Egger, 1997; Lefebvre, 2022)

e Lack of synonyms for the term relapsed additional terms to consider:
resist$ or persist$ or return$ or reocur$ or reoccur$ or recurren$ or

recidiv$ or regenerat$

e The increased number of facets utilised in the update searches whilst
justified by the change in scope raises issues of specificity versus
sensitivity. The more specific the search strategy the greater the chance
of missing relevant papers that don’t mention your search terms directly

in the title and abstract.

e Line #20 for terms related to Post chemo etc in title and abstract (later
combined with terms for brentuximab OR stem cell transplant) feels
particularly restrictive and contains some redundant terms. The EAG

would recommend that this facet be removed.

Given the lack of relevant papers found, the EAG would request that the above
searches be rerun and expanded with the above points in mind and the resulting
new papers screened for includes. Given that the previous searches for the
original submission were conducted in 2017 and the searches already

undertaken the EAG would suggest the inclusion of a date limit of 2017 onwards.

MSD understand the Evidence Assessment Group’s (EAG’s) concern about removing
conference proceedings from the Embase strategy. However, Embase frequently
generates a high number of irrelevant results from conference abstracts. To maintain
the precision of our initial search and minimise the volume of non-relevant records, we
opted to exclude conference proceedings in favour of additional searches in the
Northern Light conference database, augmented by manual hand searches to capture

any relevant data from conference proceedings. The searches were intentionally
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designed to ensure that no relevant conference data were omitted and, as such, we

do not believe rescreening these records would identify any additional studies.

Regarding the restriction to publications in only English language, MSD recognise that
current best practice suggests attempting to identify and include reports of studies
irrespective of language. However, given the convention of international conferences
and journals publishing in English, we consider missing a study published in non-
English language has a low probability of relevance to the decision problem.
Furthermore, the language to describe eligibility for autoSCT, a key population
inclusion criterion, is not uniform, even within English-language studies; therefore,
identifying studies in such a population published in other languages presents a high
degree of difficulty. Although it is not possible to estimate the exact number of non-
English records that were excluded due to how the restriction was applied in the
searches, it is anticipated to be fewer than 80 records. Given the likely small number
of studies excluded for non-English language, taken together with the above
considerations, MSD deem that rescreening the records would not yield any additional

relevant studies.

For the remaining critiques on the search strategies, based on confirmatory hand
searches of relevant materials (e.g., published systematic reviews, narrative reviews,
and treatment guidelines), applying the suggested changes would not be expected to
yield additional studies and MSD consider it unnecessary to rerun the searches as
proposed by the EAG.

A 2. Priority question: The PRISMA flow diagram (Appendix D, Figure 1) shows
results for Trials registries Clinical Trials.gov and EUCTR. Please provide
full details of the search strategies used.

The following search terms were used to identify relevant studies from trial registries:

« US National Institutes of Health Clinical Trial Registry

(http://www.clinicaltrials.gov): “Classical hodgkin lymphoma”;

» European Union Clinical Trials Register (https://www.clinicaltrialsregister.eu):

“Classical hodgkin lymphoma”.
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A 3. Priority question: Appendix G, table 37 provides a copy of the combined
updated search strategy for economic evaluation, health-related quality
of life (HRQoL) and cost and resource use data. However, the EAG has
concerns regarding the rationale behind the date limits used in lines #76
(#22 AND #74 AND [01-07-2017]/sd NOT [13-01-2023]/sd) and #147 (#22
AND #145 AND [01-07-2017]/sd NOT [13-01-2023]/sd. Given that these
searches were run on 20 February 2023, both lines would appear to
discard results added to the database since 13! January 2023. Please
confirm is this is the case and if so, rerun these searches and screen the

previously discarded records.

MSD apologise for the error in reporting of the searches. MSD confirm that the date
limit applied in the searches for economic evaluations, health-related quality of life
(HRQoL) studies, and cost and resource use data was 20-02-2023. MSD ran a test
search on 12t January 2023 and the final search on 20t February 2023. The number
of records reported in Appendix G are for the searches carried out on 20" February.
Please see a screenshot below from Embase.com showing the history of the saved

searches (Figure 1).

Figure 1. Record of search on Embase.com

---------

A 4. Section G1.3 of the CS states “Due to the lack of new emerging evidence in the
small population of interest, hand-searching of additional publications from
conferences and grey literature was unlikely to identify new evidence and
therefore was not conducted.” However, this does not explain the decision not to
include searches of Pubmed or the Cochrane databases in the update searches.
Please explain the rationale behind this and the effect that this may have had on

the recall of results.
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The search of Medline for published cost effectiveness studies was carried out via the
Embase.com platform and the researcher selected “Medline in process” as a source
of records. Thus, MSD considered it unnecessary to search “Medline in process”
through Pubmed. MSD decided against searching the Cochrane database, because
of the high probability that no unique study evaluating cost would be retrieved from the
Cochrane database. Since the cessation of updating of the NHS Economic Evaluation
Database (NHS EED) at the end of March 2015, which was hosted on the Cochrane
platform, the Cochrane Database is primarily a repository for records of systematic

reviews and randomised controlled trials.
Decision problem

A 5. Priority question: The scope, as defined by the National Institute for
Health and Care Excellence (NICE), is “People with relapsed or refractory
classical Hodgkin lymphoma who have had brentuximab vedotin [BV] and
cannot have autologous stem cell transplant”. The company further
clarifies the population as autoSCT naive. Eligibility for autoSCT can
change according to the overall status of the patient. Please confirm that
the scope of the decision problem is patients who have not previously

had autoSCT and remain ineligible.

MSD confirm that the population relevant to the decision problem is adults who have
not had autologous stem cell transplant (autoSCT) and remain ineligible for autoSCT.
As described in Table 1 of the company submission (CS), in TA540,(Y) pembrolizumab
was not recommended for treating relapsed or refractory classical Hodgkin lymphoma
(R/R cHL) in adults who had received autoSCT and brentuximab vedotin (BV) and,
thus, the population of interest to this STA are those who are transplant naive.
Additionally, the patient population is equivalent to those patients treated with
pembrolizumab during its time in the Cancer Drugs Fund (CDF). All patients were
deemed ineligible for autoSCT at the point of treatment initiation. However, some
patients could become suitable candidates for SCT, should treatment induce a
sufficient level of response. Because of older age and presence of comorbidities, some
patients would be deemed not suitable for SCT at any time, be that either autologous
or allogeneic SCT, and would continue treatment with pembrolizumab up to 35 cycles

as long as clinical benefit remains.
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A 6. Priority question: The inclusion criteria for the systemic anti-cancer
therapy (SACT) data states that the eligible population “Has not received
SCT of any kind and is ineligible for SCT; Patient is either a candidate for
future SCT if there is sufficient benefit from pembrolizumab, or not a
candidate for SCT however good the response to pembrolizumab may
be”. Please clarify whether the population in the decision problem, the
SLR and the SACT is transplant-naive, people who are ineligible for
autoSCT at any point including after responding to treatment, or if it
includes those who might become eligible for SCT (stem cell transplant),
whether auto or alloSCT, after responding to treatment and discuss the

potential inconsistency with the NICE scope.

As above for A5.

MSD confirm that the population relevant to the decision problem is adults who have
not had autologous stem cell transplant (autoSCT) and remain ineligible for autoSCT.
As described in Table 1 of the company submission (CS), in TA540,(Y pembrolizumab
was not recommended for treating relapsed or refractory classical Hodgkin lymphoma
(R/R cHL) in adults who had received autoSCT and brentuximab vedotin (BV) and,
thus, the population of interest to this STA are those who are transplant naive.
Additionally, the patient population is equivalent to those patients treated with
pembrolizumab during its time in the Cancer Drugs Fund (CDF). All patients were
deemed ineligible for autoSCT at the point of treatment initiation. However, some
patients could become suitable candidates for SCT, should treatment induce a
sufficient level of response. Because of older age and presence of comorbidities, some
patients would be deemed not suitable for SCT at any time, be that either autologous
or allogeneic SCT, and would continue treatment with pembrolizumab up to 35 cycles

as long as clinical benefit remains.

A 7. Priority question: According to NICE TA guidance 524, “brentuximab
vedotin is recommended for relapsed or refractory CD30+ Hodgkin
lymphoma after autologous stem cell transplant, or after at least 2 prior
therapies when autologous stem cell transplant or multi-agent
chemotherapy is not a treatment option”. Please confirm that the

population addressed by the decision problem is a subset of the above
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recommendation: patients that have had brentuximab vedotin after at
least 2 prior therapies when autologous stem cell transplant or multi-

agent chemotherapy is not a treatment option.

That is correct. The population in the decision problem are those who have had

treatment with BV after at least two prior therapies (per NICE TA524) and never had
an SCT.

A 8.

Priority question: The NICE scope defines the comparators to be single
or combination chemotherapy including drugs such as gemcitabine,
vinblastine and cisplatin and best supportive care (BSC). The list of
comparators the company is reporting in Table 1 is not completely
aligned e.g., the drugs vinblastine and cisplatin are not included in the list
of comparators. The company justified its basket of comparators based
on the study by Cheah et al. 2016. However, the TA540 final appraisal
document (FAD) stated that this had limited application partly because it
was conducted in the United States of America (USA) and partly because
70% of patients received SCT. The Eyre et al. 2017 study, which was
conducted in the United Kingdom (UK), was mentioned in the FAD as an

alternative, albeit also with some limitations.

a) Please provide further justification for the inconsistency in comparators

with the NICE scope.

b) Please clarify if the basket of comparators was only from the 30% of

patients who had not received a SCT. If not, then please adjust the

comparators accordingly.

c) Please provide the list of comparators that would be standard of

care (SoC) in the UK with percentage use based on objective evidence.

d) Please redo all analyses using the list of comparators based on Eyre et

al. 2017.

The approach to determining the basket of comparators that represent standard care

is explained in the CS, but briefly; we listed comparators from all the relevant sources

(TA462, TA540, Eyre, Cheah) with no consideration of subgroups. The eight advisors

Clarification questions Page 8 of 74



Esnfidential

at the UK advisory board then excluded or added options so that the final list reflected
those that are available and in use in UK clinical practice. There are no guidelines,
practice is heterogeneous and also depends on patient level factors. The advisors
were not able to provide percentages given that pembrolizumab has been the SoC for
a number of years and there are only ~50 patients per year nationally in this treatment
line. Prior to the introduction of pembrolizumab many patients went into clinical trials.
There is no objective evidence available so we felt that an even split was the starting
point that made the fewest explicit assumptions. The blend of comparators is only
relevant for determining the cost in the model and so is best covered using sensitivity
analyses rather than explicit breakdowns that are based on indirectly applicable

populations in the literature.

A 9. Priority question: The list of comparators provided by the company in
Table 1: “Investigational agent; Gemcitabine; Bendamustine; Other
alkylatory; BV retreatment; Platinum based; AutoSCT; Other”, which is
taken from Cheah et al. 2016 is not the same list of drugs used in the
blended comparator for the economic model reported in Table 50. Table
50 includes further drugs: ICE (ifosfamide, carboplatin, etoposide);
PMitCEBO (prednisolone, mitoxantrone, cyclophosphamide, etoposide,
bleomycin and  oncovin); DECC (dexamethasone, etoposide,
chlorambucil, lomustine); radiotherapy and Mini-BEAM (carmustine,
etoposide, cytarabine, melphalan). These additional drugs are said to
have been informed by Eyre et al. 2017 and expert opinion. Some of these
drugs (ICE, IGEV, GEM-P) were reported in Eyre et al. 2017 to have been
administered pre-BV treatment while others are not reported in Eyre et al.

2017 or the expert opinion report at all (GDP, GVD). Please elaborate.
As above for A8:

The approach to determining the basket of comparators that represent standard care
is explained in the CS, but briefly; we listed comparators from all the relevant sources
(TA462, TA540, Eyre, Cheah) with no consideration of subgroups. The eight advisors
at the UK advisory board then excluded or added options so that the final list reflected
those that are available and in use in UK clinical practice. There are no guidelines,

practice is heterogeneous and also depends on patient level factors. The advisors
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were not able to provide percentages given that pembrolizumab has been the SoC for
a number of years and there are only ~50 patients per year nationally in this treatment
line. Prior to the introduction of pembrolizumab many patients went into clinical trials.
There is no objective evidence available so we felt that an even split was the starting
point that made the fewest explicit assumptions. The blend of comparators is only
relevant for determining the cost in the model and so is best covered using sensitivity
analyses rather than explicit breakdowns that are based on indirectly applicable

populations in the literature.

A 10. Priority question: The company states that BSC (defined as “no active
treatment”) was not included in the CS as according to feedback from
clinicians it is not a comparator of interest. Please provide evidence to

support this statement.

Clinical experts engaged by MSD stated during an advisory board that, in the absence
of pembrolizumab as a treatment option, active chemotherapy would typically be given
as a 4™ line therapy.@ Clinical experts went on to comment that 5™ line treatment (after
either pembrolizumab or standard of care) would commonly consist of oral palliative
chemotherapy (e.g., DECC), with radiotherapy, single agent gemcitabine or
bendamustine and participation in clinical trials also potential options. Based on this
advice, MSD considered it appropriate to exclude BSC (defined as “no active
treatment”) as a comparator in the economic model. However, we contacted a clinician
for information during responding to CQs who said that up to 10% of patients might
actually get BSC. A sensitivity analysis could be done on the model that reduced SoC

costs by 10%, which would very slightly increase the ICER.
Systematic review

A 11. Priority question: The eligibility criteria for the SLR included:
“patients...who have previously received BV and cannot undergo auto-
SCT”. However, the Cheah study included only a subgroup that might
fulfil this criterion. Please clarify that no studies were excluded that might
have had a subgroup that fulfilled this population criterion. If that is not
the case, please redo the SLR and include all relevant data including

those reported as a subgroup of the main population.
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MSD confirm no study with relevant subgroup data was excluded.

A 12. Priority question: The study by Hanel et al. 202) was excluded with
population given as the reason for exclusion. This was a Phase 2 Trial of
Ibrutinib and Nivolumab in Patients with Relapsed or Refractory cHL.
76.5% of the participants had prior brentuximab therapy, while 47.1% had
prior autoSCT.

a) Why was this study not included in the SLR?

58.8% of patients had prior nivolumab. Patients previously treated with nivolumab are
outside of the population in the decision problem. There are only 7 patients in the no
prior nivolumab group and baseline characteristics are not reported for this group (so
it is not clear how many of these patients received brentuximab). Therefore, the study

was excluded as a subgroup that aligns with the decision problem cannot be identified.

b) Given the lack of alignment of the population in Cheah 2016 as well as
the limitations of an observational study, the company is asked to

consider running the ITC analysis using Hanel 2023 instead.

As noted in the response to part a, it is not possible to identify the relevant subgroup
from the above data. Additionally, the study only reports PFS results and not OS.

Therefore, it is not possible to conduct an ITC analysis using the data from Hanel 2023.

A 13. Priority question: In Table 63 of Appendix M, the study NCT02824029 of

Ibrutinib is reported as an ongoing study of Ibrutinib.

a) How was this study retrieved? It is not reported in Table 7 of

Appendix D.

b) This study includes patients with relapsed or refractory HL who have
failed at least 2 lines of prior therapy and are not eligible for autologous
stem cell transplant. Why is the company claiming that the population in
this study does not align with the population relevant to the decision

problem?
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c) Please include any data reported by this study in the indirect treatment

comparison (ITC) analysis as well as in the adverse events section.

The study described in Appendix M is an ongoing study that could provide additional
evidence in the next 12 months. A search for ongoing studies was carried out to fulfil
the request detailed in Section B.2.11 of the NICE STA template. A simple search of
ClinicalTrials.gov was carried out, using the population term of classical Hodgkin
lymphoma, and applying the restriction of studies scheduled to report in the
subsequent 12 months. Retrieved records were evaluated further to identify studies
relevant to the decision problem. The identified study is a single arm trial of ibrutinib,
and MSD are not aware of any results being published. At the time of writing, ibrutinib
is not part of established clinical practice in the UK for the management of R/R cHL,
therefore, had data been available, they would not have been used to address the
decision problem. However, MSD considered that the study could be relevant in the

future, should ibrutinib be evaluated through the NICE TA process.

A 14. Priority question: In the eligibility criteria reported in Table 5 of the
Appendices:

a) Only the records in English language were to be included. This
exclusion criterion goes against best practise guidelines (e.g., ROBIS).
Please do not apply this exclusion criterion after running the requested

updated searches (see Literature searches section).

b) The interventions: Pembrolizumab; Single or combination
chemotherapy including drugs such as gemcitabine, vinblastine, and
cisplatin are only included and any “interventions not listed” are to be
excluded. Please remove this criterion for the updated searches since

an exhaustive list of interventions in not provided in the NICE scope.

Regarding the English language restriction, please see MSD’s response to A1.

Specific intervention terms were not added to the search strategies to maximise the
number of records retrieved on the available evidence base. Rescreening of studies

excluded for “interventions” did not yield any additional relevant studies.
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Clinical effectiveness evidence
A 15. Priority question: A SACT data set is presented for pembolizumab.

a) Does the company have access to SACT data for the comparators of

interest? If so, this should be shared.
b) Are there available historical data for the comparators of interest?

c) Please conduct the indirect treatment comparison (ITC) analysis using

the above data.

MSD do not have access to either contemporary or historical data from SACT for the
comparators of interest, and is unaware of any such data being published. The data
made available to the company from the SACT are exclusively for patients treated with
pembrolizumab as detailed in section 7.1 of the managed access agreement for
pembrolizumab in the CDF (data analysis plan). Individual patient level data were not
provided to MSD. Digitisation was necessary for the secondary survival analysis used
in the economic model. As the company does not have access to the data highlighted

in A15, it is not possible to conduct an ITC.

A 16. Priority question: According to Figure 2 of the CS, pembrolizumab is
placed in the 5 line of therapy. The company states that 78 of the
patients (96.3%) in KEYNOTE-087 had 23 previous lines of therapy. Since
the outcomes and specifically the survival values “are likely to be
substantially lower in the context of the later lines of therapy”, please
provide a breakdown for each previous line of therapy as well as a

subgroup analysis by number of prior lines of therapy.

Figure 2 positions pembrolizumab in the 4t line of therapy for those who are autoSCT
naive. As discussed in section B1.3.4.1 of the submission, the pathway to treatment

with pembrolizumab of relevance to the decision problem is:
e 1stline: Chemotherapy (ABVD or BEACOPP)
e 2" ine: Salvage chemotherapy and/or radiotherapy

e 3" line: Brentuximab vedotin
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e 41" Jine: pembrolizumab

The positioning of pembrolizumab as 4" line of therapy was validated by clinicians at
an advisory board.? Please see below Kaplan—Meier curves (Figure 2, Figure 3, and
Figure 4) for overall survival (OS) for Cohort 2 from KEYNOTE-087 based on number

of lines of prior therapy.

Figure 2. KM plot for OS for Cohort 2 by <3 vs >3 prior lines of therapy
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Figure 3. KM plot for OS for Cohort 2 with 4 prior lines of therapy
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Figure 4. KM plot for OS for Cohort 2 with =5 prior lines of therapy
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A 17. Priority question: Table 10 of the CS, which presents the baseline
characteristics of the SACT cohort, does not present previous lines of
therapy. Please provide this information and conduct a subgroup analysis
to this effect.

Baseline characteristics provided by NHSE for the SACT cohort have been reported
in full and do not include previous lines of therapy (see Section B2.3.1.6, table 10,
page 42), therefore it is not possible to conduct this analysis. As noted in MSD'’s
response to A16, clinical experts validated that the proposed positioning of
pembrolizumab in the submission reflects clinical practice in the NHS in England. MSD

note that no subgroup analysis was identified in the NICE scope.®

A 18. Priority question: According to the CS, “Of the 215 people forming the
SACT dataset, 132 (61%) patients were identified in Blueteq as being
suitable candidates for SCT”. In fact, 65 (30.2%) patients went on to
receive SCT; 23 [35.4%] receiving autoSCT vs. 42 [64.6%] receiving
alloSCT. This seems to contradict the decision problem of the CS where
only patients ineligible for autoSCT are included, as well as the inclusion
criteria for patients in the SACT. Please comment on this and justify the

inclusion of these participants.

The decision problem relates to patients who remain ineligible for autoSCT after
treatment with BV. As noted in MSD’s response to A5, in those deemed potential
candidates for SCT, the goal of treatment subsequent to BV is, in some cases, to act
as a bridge therapy, triggering sufficient response to treatment to facilitate SCT.
However, not all those receiving pembrolizumab after BV will be considered a potential
candidate for SCT, with age and comorbidities often rendering a patient unfit for SCT,
and such patients can benefit from treatment with pembrolizumab. The population
enrolled in the SACT cohort align with the decision problem — a proportion were judged
suitable candidates for SCT and the remainder in the dataset were those who, prior to
treatment initiation, it was thought would never be able to undergo SCT regardless of

their response to pembrolizumab.

A 19. Priority question: KEYNOTE-087 had only three sites in the UK out of the
51 included in the trial. Is the position of BV in the treatment pathway

comparable between the 48 non-UK and the three UK centres?
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MSD consider the position of BV in the treatment pathway across the participating
centres not to be relevant to the interpretation of the results from KEYNOTE-087 and
the SACT dataset. MSD note that, although few sites were located in the UK, patients
had to meet strict eligibility criteria to be enrolled into Cohort 2 of KEYNOTE-087 and
those entering into the study received treatment with pembrolizumab in line with the
protocol. Thus, no patient enrolled in Cohort 2 had undergone SCT, and all patients
received pembrolizumab after BV, and were deemed to be ineligible for SCT after BV.
Due to the low number of sites in the UK, MSD acknowledged in the CS that we
consider the results from the SACT cohort to be more generalisable to the
management of R/R cHL at the line of therapy relevant to the decision problem than
the results from KEYNOTE-087, which we consider to be strong supporting evidence
of the results from the SACT dataset.

A 20. Priority question: In the FAD for TA540 recommendations for data

collection the proposals for further data collection included:

e proportion of people having pembrolizumab who have an alloSCT,
e time to alloSCT,

e duration of treatment with pembrolizumab before alloSCT,

long-term follow-up of people having pembrolizumab with or without
subsequent alloSCT (in particular, collection of data on overall survival).

Please provide clarifications on how the above recommendations were met and

provide further details, if needed.

The above recommendations were met through collection of data in the SACT
database. MSD note that the data provided by NHSE included patients who received
both alloSCT and autoSCT (rather than alloSCT alone) as both types of SCT were
used in clinical practice. Data for time on treatment (ToT) was presented for all patients
in the SACT, regardless of whether they received an SCT. The data were reported in

the following sections of the company submission:

e proportion of people having pembrolizumab who have an SCT (auto, allo and
any SCT) — Section B.2.6.1.3, table 17, page 52;

e time to SCT (any SCT) — Section B2.6.1.3, figure 4, page 54;
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e duration of treatment with pembrolizumab — Section B3.6.3.1, figure 20, page
137;

e overall survival data;

o OS for all patients from the SACT dataset — Section B2.6.1.5, figure 7,
page 57,

o OS for patients from the SACT dataset who did not receive an SCT —
Section B2.6.1.5, figure 8, page 59.

A 21. Priority question: A large proportion of patients in both KEYNOTE-
087 (29.6%) and the SACT data set (30.2%), went on to receive SCT after
being treated with pembrolizumab. Please discuss whether
pembrolizumab should be considered a bridge therapy for SCT and how

this relates to the outcomes presented in the SCT.

As in the Blueteq criteria, patients should be treated with pembrolizumab until they are
either able to be bridged to SCT (if suitable for SCT) or until loss of clinical benefit or
35 cycles (if unsuitable for SCT). Assessment of suitability for SCT is a complex and
subjective judgement based on a variety of patient-level factors, as is the decision to

attempt the procedure.

A 22. Only 10 patients from the UK were included in cohort 2 of KEYNOTE-087.

Please discuss the potential implications for patients in England and Wales.

As noted in MSD'’s response to A19, MSD acknowledge the low representation of
patients from England and Wales in KEYNOTE-087 and consider the results from the
SACT cohort to be more generalisable to the management of R/R cHL at the line of

therapy relevant to the decision problem.

A 23. No data on the prespecified subgroup analysis are presented in Document B,
the Appendices nor the clinical study report (CSR) for KEYNOTE-087. Please
provide the results of the subgroup analysis for age category (<65 vs >65 years),
sex (female vs male), race (white vs non-white), region (US vs ex-US) and

number of prior therapies (<4 vs 24).

MSD note that pre-specified subgroup analysis of ORR for Cohort 2 of KEYNOTE-
087 are not available. As discussed in Appendix E of the CS, pre-specified subgroup
analysis was planned for only ORR. The CSR stipulates that if the observed
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numbers for a particular subgroup are too small to make a meaningful clinical

interpretation, then that subgroup analysis would not be conducted.

Indirect treatment comparison (ITC)

A 24. Priority question: Only three effect modifiers were selected for the

matching-adjusted indirect comparison (MAIC) process: age, sex and
Eastern Cooperative Oncology Group (ECOG) performance status.
According to the CS, “In patients with R/R cHL, time to initial relapse after
high-dose chemotherapy and autoSCT was identified as a key prognostic
factor for survival”, as well as “time to relapse” and “history of primary

refractory disease”.

a) Why have these factors not been included as potential effect modifiers?

b) Please conduct the ITC analysis using the above additional effects

modifiers.

The factors highlighted by the EAG as omitted from the MAIC were not reported in all

sources used to inform the MAIC and so adjustment was not possible.

A 25. Priority question: There are major differences between the baseline

characteristics of the three cohorts used in the ITC (KEYNOTE-087, SACT
data set, Cheah et al. 2016). A key difference is that in Cheah et al. 2016
“before treatment with BV, 70 (72%) people had undergone SCT,
predominantly autoSCT (n=66)”, where in KEYNOTE-087 previous
autoSCT was an exclusion criterion. How is this key difference addressed
in the ITC?

MSD agree with the EAG, and have discussed the limitations of the analyses within

the CS and Appendix D2. For the comparison of the SACT dataset versus Cheah

(2016), the adjustment suggested by the EAG could not be carried out because MSD

had access to only aggregated data for both studies. When comparing Cohort 2 of

KEYNOTE-087 versus Cheah (2016), the aim was to provide a conservative ITC using

'fitter' patients in the control group (Cheah (2016)).
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A 26. Priority question: Cheah et al. 2016 reports baseline characteristics
before treatment with BV and after. Please clarify which data were used

in the ITC analysis.

The characteristics used for adjustment were those reported for after disease
progression on BV. The methodology is described in full in Appendix D of the

submission documents.

A 27. Priority question: According to the CS, “To be eligible for pembrolizumab
through the CDF, patients had to have an Eastern Cooperative Oncology
Group (ECOG) performance status (PS) of 0 or 1 and not have received
prior treatment with an anti-PD-1, anti-PD-L1, anti-PD-L2, anti-CD137, or
anti-cytotoxic T-lymphocyte-associated antigen-4 (CTLA-4) antibody”
which is similar to the inclusion criteria for KEYNOTE-087 regarding prior
treatments. How does this compare to the treatments received by patients

in the observational study?

MSD have no details on prior lines of treatment for the SACT cohort, except that they
must have satisfied the mentioned criteria to have been treated with pembrolizumab
through the CDF.

A 28. Priority question: Two sources of comparative evidence for
pembrolizumab vs BV are used in ITC analyses and further used in the
cost-effectiveness analysis. These sources are the trial KEYNOTE-204
and the Markov trace from the BV vs SoC model used in NICE TA524.

a) The data from KEYNOTE-204 used in the CS have not been reported
publicly. Please provide the CSR for KEYNOTE-204 for the data cutoff in
question (16" Jan 2020).

The CSR for KEYNOTE-204 has been provided. As the CSR presents data on an
interim analysis that is not intended for publication, MSD request that all data

contained in the CSR be considered commercial in confidence.

b) Please provide the full methods used as well as the analysis for the ITC
models involving KEYNOTE-204.

Overall survival data from the subgroup of patients who were treated at third line is

reported in Appendix P. The hazard ratio (HR) from this analysis was used in a simple
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Bucher indirect treatment comparison with the HR from NICE TA524 (see response to
A27c below). As detailed in section B3.3.1.3 of the CS, the HR for pembrolizumab vs
SoC was calculated by multiplying the HR for pembrolizumab vs BV and the HR for
BV vs SoC together. The standard error of the log HR was obtained by taking the
square root of the sum of the two variances. The upper and lower confidence limits on

the natural scale were the exponentials of the limits on the log scale.

c) Please provide the full methods used and the full analysis results for
the Markov trace from the BV vs SoC model used in NICE TA524.

The method is already described in full in section B.3.3.1.3 (page 101) of the CS.
Briefly, we digitised the OS Markov trace to 4 years, created a new curve that applied
a constant HR to the SoC Markov trace and varied this constant HR until the visual fit
to the BV Markov trace was optimised. We observed a close visual fit across the 4-
year time horizon using a HR of 0.62 and because of this, the proportional hazards
assumption appeared to be reasonable. We then confirmed with clinicians at the
advisory board that an HR of 0.62 was reasonable in their experience. Of course, it
had already been considered reasonable by implication by the NICE Committee

assessing BV and recommending BV in TA524.

d) The company is using a model output (Markov trace from the BV vs SoC
model used in NICE TA524) as an input to a further model. Please justify

this methodology/methods by citing relevant references or guidance.

We were unable to find references establishing a precedent for this method but,
conceptually, it is sensible. In the absence of actual data on the SoC (a bundled
comparator mostly consisting of generic chemotherapies), the Markov trace from
TA524 represents the best available evidence on the treatment effect of BV on OS vs.
SoC in R/R cHL. The approach has the advantage that, in an evidence light area, the
comparator arm has been drawn from a model based on assumptions that have
previously been accepted by NICE. Furthermore, clinicians at an advisory board
confirmed that the estimated HR for the comparison between BV and SoC was
plausible. MSD acknowledge that this approach is associated with uncertainty,
therefore, several alternative scenarios were presented, the strengths and limitations

of which are elaborated on further in the CS and our response to B12 below.
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e) BVis not a comparator defined either in NICE scope or in the company’s
decision problem. We suggest that you remove this input from any

analysis as it is not relevant to this submission.

BV is relevant to this submission in that, prior to the approval of pembrolizumab, it was
the standard of care in R/R cHL and comprises one arm of the only source of
randomised evidence in this setting. It is also relevant in that “3L+” and “4L+” trials in
R/R cHL are not tightly prescriptive by treatment line; for example, 29% of patients in
Eyre 2017 were 4L+, Cheah 2016 has a median of 3 but a range of 0 to 9 prior
therapies listed, in KEYNOTE-204 the percentage who were 3L vs 4L+ was 21% vs
16%, in KEYNOTE-087 the proportion of patients who were 4L vs 5L+ was 46% vs
54%. Consequently, marketing authorisations in the area typically cover multiple lines.
It is also relevant in that BV is considered to be a more effective treatment than

standard chemotherapy in R/R cHL.

If pembrolizumab is more effective than BV then it must, by implication, be at least that
much more effective than SoC. This would only not be true if failure on BV would alter
the patient characteristics such that the treatment effect of pembrolizumab would
diminish but the opposite is more likely to be true. In preparing our responses, we
asked a clinician to comment on the direction of bias in using the effectiveness of
pembrolizumab vs BV in the 3L setting as a surrogate for effectiveness of
pembrolizumab vs. SoC in the 4L (BV failed) population and he commented that the
observed effectiveness would likely be greater. His reasoning was that a similar
proportion of patients would respond well to pembrolizumab whereas a much lower
proportion would respond to SoC than had responded to BV. This is because the 4L
population is effectively an even more chemotherapy-insensitive population (BV is a
chemotherapy based regimen). He commented that failure to respond to BV is unlikely
to meaningfully affect a patient’s ability to respond to pembrolizumab because it is a
different mechanism of action. This is supported by the data from the trials; very similar
CR and PR rates to pembrolizumab are observed in the no-prior SCT groups of KN204
and KNO87 (CR = 27% and 26%, respectively and PR = 35% and 38%, respectively).

The treatment effect of pembrolizumab vs BV is useful information to incorporate in
the economic model because it allows decision makers to examine how various levels

of plausible effectiveness affect the cost-effectiveness results using the effectiveness
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of pembrolizumab vs BV as a reference. KEYNOTE-204 was a 3L+ trial and this
setting is 4L+ among patients who have failed BV, this is a source of indirectness of
population which biases against pembrolizumab (for the reasons discussed above)

rather than total lack of applicability of this evidence.

A 29. Please provide evidence on the likely extent of error due to unaccounted for
covariates, in relation to the observed relative treatment effect, as specified in
NICE Decision Support Unit (DSU) technical support document (TSD) 18.

MSD consider that it is not possible to provide evidence on the likely extent of error for
unaccounted variates. TSD18 advises that the easiest way to quantify residual
systematic error introduced from unobserved prognostic variables and effect modifiers
is by comparing observed and predicted outcomes for the intervention of interest in
several studies in the target population. As acknowledged in TSD18, quantification of
the error is not feasible if other studies in the target population are not available. MSD
note that KEYNOTE-087 and the data from the SACT cohort are the only data for
pembrolizumab in the population relevant to the decision problem, and we consider
that it would not be appropriate to attempt to provide an empirical estimate on the
extent of error based on results from only two studies. As discussed in the CS, there
are differences in the HR for OS associated with pembrolizumab compared with SoC,
but, in all ITCs, the direction of effect and the direction of observable bias favours

pembrolizumab and the differences reach statistical significance.
Adverse events

A 30. Priority question: The CS reports very high rates of adverse events (AEs)
and drug-related AEs in cohort 2 of KEYNOTE-087.

a) How do these results relate to the comparators?

b) How does the type of AEs experienced by the participants of cohort 2
of KEYNOTE-087 relate to the AEs experienced by patients treated with
a comparator?
As stated in the CS, in general, pembrolizumab was well tolerated by patients in Cohort
2 of KEYNOTE-087, with a manageable safety profile. The safety profile of

pembrolizumab is considered acceptable in the context of alternative therapies, such
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as standard chemotherapy regimens. Clinicians in the NHS have considerable
experience with pembrolizumab in a variety of indications, including cHL. No safety
signal was identified in KEYNOTE-087 that differs from the large portfolio of
pembrolizumab trials that have already reported. The data presented from KEYNOTE-
087 show that most AEs experienced were low grade, and did not result in study
discontinuation. We also spoke to a clinician to elicit further information for this CQ
response who confirmed that pembrolizumab is typically a much better tolerated
treatment than standard chemotherapy regimens. The AEs from comparator studies
are available in the cost effectiveness section of the CS, the clinical effectiveness

section focuses on the safety profile of pembrolizumab from KEYNOTE-087.

A 31. Priority question: There are no data provided for AEs experienced by
patients treated with any of the comparators. Please provide the

necessary data and an appropriate analysis and comparison.

These data are provided in the cost-effectiveness section of the CS. Grade 3+ AE
rates are estimated separately for all of the comparators and weighed averages are
used in the economic model along with utility decrements and durations to estimate
QALY losses for each treatment arm. In the base case, QALY losses were -0.0009 for

pembrolizumab and -0.0039 for the weighted SoC.

A 32. The company has chosen to present the AEs data for all the cohorts of
KEYNOTE-087. Please justify this decision.

MSD consider AE data for Cohort 2 to be the most relevant, particularly in the
economic evaluation, but decided to present AE results for all three cohorts within the
clinical section to demonstrate the consistency of the safety profile of pembrolizumab

across the groups of patients with R/R cHL.
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Section B: Clarification on cost-effectiveness data

General

B 1. Priority question: The company collected new evidence, in line with the
recommendations for data collection outlined in the FAD. A key
recommendation was the collection of long-term follow-up data, including
overall survival (OS) data. The collected OS data from the SACT show a
significantly lower survival rate in SACT versus KEYNOTE-087 at every
timepoint (see Table 19 of CS).

a) Please comment on the potential impact on cost-effectiveness, if these

OS data were implemented in the original model.

Given time to SCT among patients who actually had an SCT in SACT has been
observed at roughly 24 weeks, we assume it is the discussion of the 24-week model
that is of interest. The 12-week model also estimates ~30% of patients on SoC get an

SCT, which is implausible.

OS from KEYNOTE-087 is only used for the first 24 weeks of the model. Thereafter,
patients are divided into those who have SCT and those who do not. OS on SCT is
based on a parametric extrapolation from 13 patients and is fairly long at ~15 years in
either arm. OS without SCT is effectively based on a parametric extrapolation from
PFS (not OS) resulting in a mean undiscounted LYs for this group in the
pembrolizumab and SoC arms of 3.6 and 3.1 respectively. After 24 weeks, OS drops

very sharply because of this structural choice.

OS in the pembrolizumab arm of the TA540 model is estimated at 43% at 4 years,
which is ~10% lower than what was observed in the RWD from SACT and very far
below the eventual observed OS in KEYNOTE-087. We conclude that the old model
does not have overly optimistic OS estimates for pembrolizumab. In fact, mean LYs to
4 years on pembrolizumab are remarkably similar (2.8 years in the old model and 2.7

years in the new one). However, the trajectory for OS in the old model is much lower
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than that from SACT because it is heavily influenced by a surrogate relationship with

PFS.

The OS for SoC is likely to be overestimated in the old model. Mean survival for

patients who do not have an SCT on SoC is 3.1 years, which is also likely to be an

overestimate. For example, the old model calculates that 60% of the non-SCT patients

will be alive after a further 20 months follow up, which is markedly more than in the

Eyre study, where OS was just 25% among patients who did not have an SCT at 20

months follow-up.

b) Please explain why, despite the less favourable OS data, the cost-

effectiveness results are more favourable in this new submission,
compared with the submission in TA540, where the company’s base-
case incremental cost-effectiveness ratios (ICERs) were £36,950 (24-
week model) and £55,628 (12-week model) per quality-adjusted life
year (QALY) gained (according to the FAD).

There are several reasons why the old model has a less favourable ICER than the

new one. As discussed in part a) above, they have little to do with the difference in OS
between KEYNOTE-087 and SACT. Some are data related and some are structural:-

1.

The cost of SCT is reduced from £110,374 to £66,569, more accurately
reflecting NHS unit costs, now we know that a third of SCTs are autologous.
This would reduce the ICER because more patients have an SCT in the

pembrolizumab arm.
The PAS discount on pembrolizumab has changed significantly.

The old model assigned a very low HRQoL value to patients with progressed
disease (0.46), whereas the HRQoL for disease progression in both KEYNOTE-
087 and KEYNOTE-204 trials remain above 0.8 in the pembrolizumab arm. It
is also not supported by the fact that the utility estimates in the trials are drawn
from many patients who are at later lines. Due to the short PFS in KEYNOTE-
087, patients spend the maijority of their time in the PD health state, which leads
to very low average utilities across both arms. Adjusting these data to more
appropriate values would reduce the ICER because OS is higher on

pembrolizumab.
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4. There is no cure point implemented post SCT in the previous model. This
means that patients continue to relapse for decades and actually spend the
majority of their post-SCT alive time in the PD health state with its associated
low utility of 0.46. Implementing more appropriate data would likely significantly
reduce the ICER because many more patients have an SCT in the

pembrolizumab arm.

5. The severity modifier of 1.2 is also applied in the new model. With this removed,

the company’s new ICERs range from [}

Adjusting all these data simultaneously would bring the £36k ICER down significantly
although some structural problems would still remain, particularly the likely
underestimation of OS on pembrolizumab vs. the observed data overestimation of OS

on SoC vs. clinical expectation.

c) Please implement all the collected data in the original cost-

effectiveness model, present the results and submit the model file.

As outlined in the CS and in part in our response to b) above, the old model has several
structural problems and no longer provides useful information for decision-making.
Given the outcome data observed in SACT for the last 4 years and the significant
clinical experience that has built up during this time, the various surrogate relationships
that were used in it are no longer necessary. For these reasons, we have not done
this.

Review

B 2. Table 46 in Appendix H1.2 outlines the inclusion and exclusion criteria for HRQoL
systematic literature review. Ten studies were excluded during the full-text review
because the outcomes were not of interest to the review. Please elaborate on
the health states that were considered of interest for this review, based on which

the ten studies were excluded.

All health states relevant to R/R cHL population were considered of interest to the
review with no restrictions in the inclusion or exclusion criteria regarding health states,
as provided in Appendix H1.2 (Table 46) and summarised below in Table 1 . The ten

studies excluded during the full-text review stage due to reporting outcomes not of
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interest to the review are provided in the table below. For all of these studies, no utility

values were reported regardless of health state and therefore the studies were not of

interest to the review. Von Tresckow 2017 reports the overall change in utility in a

phase 2b trial, but not the utility value itself by health state. In addition, the geography

was not clearly stated in either Dada 2018®) or lonova 2021a®), but appear not to be

relevant to the UK context.

Table 1. Studies excluded from the 2023 utility SLR due to ‘outcomes not of interest’

ID

Journal

Volume:

Page

Title

Full
text/abstract

only

Dada 2018®

HemaSphere

2:42

Nivolumab in
relapsed/refractory classic
Hodgkin

Experience with ten patients

lymphoma:

Abstract only

Engert 2017(")

Blood

130

Effect
patient-reported outcomes
with

of nivolumab on

in patients
relapsed/refractory classical
hodgkin

autologous transplantation:

lymphoma after
Results from the multicohort
phase 2 checkmate 205
study

Full text

Husson 2018®)

Journal

Oncology

of Clinical

36

Independent prognostic
value of the EORTC QLQ-
C30 summary score on all-
cause mortality: Results
from the population-based

PROFILES registry

Full-text

lonova 2019®)

Blood

123:
5296

Response to Brentuximab
Vedotin and Quality of Life

in Patients with
Relapsed/Refractory
Hodgkin Lymphoma (RR

Full-text
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HL) in the Real World
Setting

lonova 2021a®)

Hematological

Oncology

39: 442-
443

Brentuximab vedotin for
treatment in patients with
relapsed/refractory classical
Hodgkin lymphoma in a real
world setting: Clinical
outcomes and impact on

quality of life

Full-text

lonova 2021b(10)

HemaSphere

5:572

Outcomes of brentuximab
vedotin as 23 line treatment
in patients with
relapsed/refractory classical
hodgkin

Physician's and patient's

lymphoma:

perspective

Full-text

Lepik 2019(")

Hematological

Oncology

37:495

Response to nivolumab as
23rd line therapy in pts with
relapsed/refractory classical
Hodgkin's lymphoma (CHL)
and its impact on quality of
life in responders and

nonresponders

Abstract only

Stadtbaeumer
2021(12)

Oncology Research

and Treatment

44: 38

cancer-related
Hodgkin

survivors:

Predicting
fatigue of
Lymphoma

Identification of risk factors

Abstract only

Stadtbaeumer
2022(13)

HemaSphere

6: 36

Predicting the health-related
quality of life of Hodgkin
lymphoma survivors:

identification of risk factors

Abstract only

Von Tresckow 2017®)

Blood

130

Patient-reported outcomes
in patients with classical
hodgkin lymphoma treated

with pembrolizumab

Full text
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monotherapy, results of a

phase 2 study

B 3. Table 50 in Appendix 11.1 presents the inclusion and exclusion criteria for the

cost and healthcare resource use review.

a) The inclusion criteria were expanded to include studies from US, Canada,
Europe, Germany, or Denmark, in case of limited UK evidence. Eight relevant
studies were identified, seven of which were multicenter studies in the US,
and one was a single-center study in France. Two of these studies specifically
focused on R/R cHL. However, the company did not use the costs and
resources data from these studies in the economic model. Please justify why
the costs and resource use data have been excluded, although the inclusion

criteria were extended to other countries due to limited UK evidence

b) Please provide further justification on why cost evaluation studies have been

excluded from costs and healthcare resource use review

Eight of the included cost and resource use studies identified were multicentre studies
in the US. Cost data from the US cannot be generalisable to the UK setting and
therefore no cost data extracted was utilised in the economic model. With regards to
resource use from the US studies, the data reported were either too granular to be of
use in the economic model or were not specific to line of treatment and therefore would
give an inaccurate perception of resource use. The company therefore felt that clinical
expert opinion would better reflect resource use in the UK context with regards to the
population of interest. One single-centre study in France was identified meeting the
inclusion and exclusion criteria, however, this study reported no resource use and only
cost data specific to Nivolumab treatment in the French hospital setting. This cost is
not generalisable to the UK context due to a difference in the healthcare systems and

reimbursement structures.

The inclusion and exclusion criteria for the 2023 systematic literature review update
was in line with that from 2017, whereby cost evaluation and costs and resource use
were looked at in isolation. If cost evaluation studies were to be included, no cost
evaluation studies were identified in the 2017 search, with only one study identified in

the 2023 literature search (Jones, 2017('%). Jones 2017 is available only as an
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abstract and not full-text, and therefore does not provide any detail on cost or resource
use data with no specification of the sources used. In conclusion, adding cost
evaluation to the cost and resource use review would provide no additional data of use

in the economic model.
Model structure

B 4. Priority question: In the CS it is states “Allowing the OS curves to
continue to four years has the major advantage that the SCT related
events, their treatment effects and short term outcomes do not have to be
estimated explicitly but rather are implicit parts of the OS curves”. This
statement indicates that the current model structure is potentially
inconsistent with good modelling practices. Firstly, it is suboptimal form
a transparency perspective as outcomes are not estimated explicitly.
Secondly, it violates the homogeneity within health states assumption:
“states need to be homogeneous with respect to both observed and
unobserved (i.e., not known by the decision maker) characteristics that
affect transition probabilities”
(http://dx.doi.org/10.1016/j.jval.2012.06.014). Please comment on the

chosen model structure in this light.

We understand the EAG’s concern but do not think that this limitation could plausibly
have a decision-important effect on the ICER. Some degree of within-state
heterogeneity is almost always present in cohort level health economic models. For
example, a standard 3-state advanced cancer partitioned survival model (PSM) of the
sort that has been utilised in many previous NICE appraisals of pembrolizumab (e.g.,
TA428,(19) TA531,(10) TA683,(') TA772,('®) and many more) consists of two assumed-
homogenous alive health states, Progression Free Survival (PFS) and Progressed
Disease (PD) and a (truly homogenous) death state. This model structure typically
attracts little objection in NICE Technology Appraisals. However, within the PFS health
state there are patients who have Complete Response, Partial Response and Stable
Disease. Within the Progressed Disease health state there are patients who never
responded and those who are progressing from Complete Response, Partial
Response and Stable Disease. In both health states there are patients of a wide variety

of ages with different prognoses and comorbidities, yet a common age and utility are
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assumed. ToT is often costed externally to the model structure. Various subsequent
treatments are utilised yet are typically modelled only as cost payoffs rather than either
affecting transition probabilities or being induced by transitions. Utility might truly be
expected to change over time to reflect the changing composition of the health states
among these response-related sub-states, yet it is rarely modelled this way in practice
due to lack of evidence. The reason why such heterogeneity is deemed acceptable
that to implement more granular structures is cumbersome, data-intensive and unlikely
to meaningfully drive the decision, which is the ultimate purpose of the model. Whether
we had explicitly accounted for transitions to SCT or not within the first 4 years would
not affect OS, since this would have to be estimated in the same way (using the SACT
data for pembrolizumab and an OS HR to estimate OS for SoC). The effect on costs
and QALYs of introducing these transitions would be minimal and would favour
pembrolizumab, as we illustrate elsewhere in our responses. Relatedly, the proportion
getting SCT, the associated costs and QALY disbenefits are explicitly accounted for
as payoffs outside the OS curves, so are transparent and modifiable. In evidence light
areas such as this one, our view was that it was better to adhere to the principles of
model parsimony by building a simple model that captured the principal costs and
benefits, then investigating whether any structural limitations could affect the decision
via the use of extensive sensitivity analyses. This was preferred to attempting to build
a more granular model that required additional parameters that would have relied on

a series of highly uncertain data and assumptions.

B 5. Priority question: In the original TA540 CS it is stated that, “it is expected
that pembrolizumab monotherapy will be used as a “bridge” to alloSCT”.
Similarly, in the current CS it is stated that “pembrolizumab is a bridge to
SCT” and “Clinicians from the MSD UK Advisory Board stated among
patients who received prior BV and are autoSCT ineligible,
pembrolizumab would be the preferred treatment option to help achieve
a better or durable response to bridge them to SCT”. In addition, the
recommendations for data collection (TA540 FAD) were mainly focused
on (time to) SCT. Given the above, the mechanism through which
pembrolizumab affects patient outcomes is through increasing the
probability of (curative) SCT. However, the company additionally

assumed that pembrolizumab would also improve both OS and health-
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related quality of life, both pre landmark (all patients) and post-landmark
(in case of no/failed SCT).

a) Please comment on the statement that the main mechanism through
which pembrolizumab affects patient outcomes is through increasing

the probability of (curative) SCT, providing supporting evidence.

Increasing the probability of (curative) SCT is not the only mechanism through which
pembrolizumab improves patient outcomes. While pembrolizumab is likely to increase
both the probability of SCT and the probability that SCT will be curative, it is also likely
to increase OS in patients who do not receive SCT and to increase HRQoL
independent of SCT. >60% of patients in both KEYNOTE-204 and KEYNOTE-087
achieved CR or PR. The SACT dataset is divided roughly 60/40 into patients who are
potentially candidates for SCT and those who are not e.g. through age/comorbidity.
Pembrolizumab can control cHL among these patients as well as among those who
are thought to be candidates for SCT. The ToT data in SACT show that although the
vast majority of SCTs had occurred by 9 months, ~25% of patients remained on
treatment with pembrolizumab at 1 year and ~11% at 2 years. Given the Blueteq
criteria that pembrolizumab should be stopped if there was not ongoing clinical benefit,
this is evidence that there is a significant cohort of patients who do not get an SCT but
continue to benefit from pembrolizumab. Clinicians at the MSD UK advisory board
were clear that patients who did not have an SCT can have good control and HRQoL
even years after stopping pembrolizumab, outcomes which far exceeded their
expectations on SoC. The advisors noted that while durability of response depended
on the individual patient, that most patients with durable responses maintained these
after stopping pembrolizumab. One advisor indicated that quality of life improvements
with pembrolizumab treatment meant that some patients even opted not to undergo
planned alloSCT. The evidence on all treatment effects is detailed in the CS but MSD
would like to draw the EAG’s attention to the OS HR among patients who never had
an SCT from KEYNOTE-204 (JJil}). This is relevant (given this is pembrolizumab vs.
BV, a better treatment than SoC, given in a population that is likely to be more chemo-
sensitive in which a roughly equivalent proportion of patients achieved SCT between
the arms, this is theoretically biased against pembrolizumab) and the data from Eyre
among patients who did not have an SCT (0S=25% at 20 months) and Cheah
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(0S=~30% at 2 years) vs. the SACT data (OS=54% at 2 years). Patients in the Eyre
data have a median age 20 years younger than in SACT, one treatment line earlier
and 100% were thought to be candidates for SCT vs. 60% in SACT so this comparison
is also theoretically biased against pembrolizumab. Patients in Cheah are also 20
years younger and have a history of greater chemo-sensitivity so this comparison is

also theoretically biased against pembrolizumab.

b) Please justify assuming increased OS pre landmark, in addition to the
survival benefit yielded through the increased probability of (curative)
SCT.

Please see our response to part a).

c) Please justify assuming increased OS post landmark, in addition to the
survival benefit yielded through the increased probability of (curative)
SCT and also considering this is 22 years after stopping pembrolizumab

treatment (given the four-year landmark and two-year stopping rule).

Please see our response to part a). The continuation of an OS treatment effect is
based on no data having ever been identified, including among longer term (5 year+)
studies of the treatment effect of immunotherapies waning. We do understand the
reason NICE Committees have typically imposed a waning effect in appraisals of
pembrolizumab and the standard 3-5 years post treatment cessation (e.g. NICE
TAB885) has been included here as an optional scenario analysis to be consistent with
precedent. Advisers at the UK advisory board were also clear that they see durable

responses after stopping treatment on pembrolizumab.

d) Please justify assuming increased health-related quality of life pre
landmark, in addition to the health-related quality of life benefit yielded
through the increased probability of (curative) SCT.

The inclusion of this treatment effect is based on randomised evidence from
KEYNOTE-204. A study in which the proportion of patients receiving an SCT was
almost the same between the arms (40.9% vs. 39.1%). The underlying reason for this
difference is explained in part a), namely that pembrolizumab elicits greater and more

durable levels of response than SoC (or BV) even among patients who do not get an
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SCT. Within the model for this appraisal, the sub 4-year treatment effect is in fact
biased against pembrolizumab. This is because it is taken from a study where there
was no difference in SCT probabilities between the arms, whereas the difference is

expected to be significant in this setting.

e) Please justify assuming increased health-related quality of life post
landmark, in addition to the health-related quality of life benefit yielded
through the increased probability of (curative) SCT and also considering
this is 22 years after stopping pembrolizumab treatment (given the four-

year landmark and two-year stopping rule).

There is no difference in HRQoL post landmark among patients who had a curative
SCT. The difference assumed among the no/failed-SCT group is taken from the
evidence in KEYNOTE-204 (see our response to part d) and from clinical expert
opinion. The duration of benefit is uncertain and we examined removing this treatment
effect entirely in sensitivity analysis. Another option would be to implement a similar 3-

5 year post-cessation waning effect, which is explored in B20.

f) Please provide the results of scenario analyses (and an updated version
of the model), assuming no pembrolizumab specific OS and health-
related quality of life benefit. Assuming differences between treatment

are only driven by the increased probability of (curative) SCT.

We do not consider this scenario helpful for decision-making. It is clear that
pembrolizumab is expected to have an effect on OS over and above its ability to help
patients reach a (curative) SCT. Please see our responses to earlier bullets in this

section.

g) Please provide the results of scenario analysis (and an updated version
of the model), assuming no pembrolizumab specific OS and health-
related quality of life benefit after the landmark point, assuming
differences between treatment are only driven by the increased
probability of (curative) SCT and increased OS and health-related quality

of life pre landmark.

This scenario can be achieved by setting the treatment waning parameters in the

Model Settings sheet to “yes”, 4 and O (i.e. instant waning/equalisation to the SoC
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hazards at 4 years) and by setting the HRQoL of pembrolizumab after the landmark
equal to that of SoC after the landmark in the ‘References’ tab. The ICER increases
from [} to ] gained indicating a moderate influence on the ICER but not the

decision.

B 6. Priority question: The current model structure includes a four-year
landmark point, where patients are transited to either successful SCT or
no/failed SCT. This assumption might be suboptimal and potentially has

limited face validity.

a) Please comment on the face validity of this assumption compared to
including the probability of transitioning to successful SCT or failed SCT

every cycle.

Both structures have reasonable face validity but only one is feasible and
parsimonious to implement with the data available. At 4 years there will be a proportion
of those alive who have had a successful SCT and are, in effect, cured and a
proportion who constitute the remainder. The same would be true in a model structure
which allows transitions every cycle. The proportions of patients with SCT would be
exactly the same in both model arms because they’d have been drawn from the same
underlying datasets. The model after 4 years would therefore be exactly the same.
The alternate structure proposed here provides some more nuance within the first 4
years but to implement this structure requires the estimation of an additional uncertain
treatment effect and some additional calibration. The value of doing this is minimal,
given that it would result in the same 4-year OS curves and an additional HRQoL
benefit for pembrolizumab (because the pembrolizumab patients would spend a
greater proportion of their pre-landmark time in the cured-SCT state than the SoC

patients), which already has a very low ICER in this setting.

b) Please comment on why a landmark was necessary at all and justify its
timepoint at 4 years, given that most patients will have had SCT in the

first two years.

Fuller justification is provided in the CS but briefly, this was the timepoint at which
clinicians confirmed that all SCT related events (procedures and relapses) would have

resolved. This meant 4 years was the timepoint at which the population could be
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divided up into those who were cured and those who still had R/R cHL. The landmark
model was chosen because it enabled a parsimonious analysis that could capture all
the data that would meaningfully alter the ICER, while minimising the number of
assumptions we needed to make and without imposing the need to estimate additional
treatment effects (e.g. HR on “time to SCT or death”). In an appraisal that already
contains no directly applicable outcome data on the standard of care, attempting to
nuance the model further by modelling relapses after SCT explicitly would have been
computationally complex and would have relied on even more uncertain, low quality
evidence. Varying the landmark does not meaningfully alter the ICER. The landmark
can be set to 2 years and it drops the ICER slightly to [JJJl] gained. We note that the
previous model also employed a landmark structure to try to overcome the
computational complexity of transitioning patients to SCT then modelling their time-

dependent outcomes, albeit in a slightly different way.

c) Please elaborate on the implications in terms of differences in QALYs
and costs of this assumption compared to including the probability of

transitioning to successful SCT or failed SCT every cycle.

The suggested structure would likely result in a limited incremental QALY gain for
pembrolizumab due to patients spending more time in the cured-SCT health state pre-
landmark than the SoC patients. All costs would remain the same with the exception
of Health State Resource Use prior to the landmark, which would reduce for
pembrolizumab more than SoC for the same reason as above. The model after 4 years
would be exactly the same. Overall, life years would be the same, incremental QALYs
would slightly increase and incremental costs slightly decrease so the ICER would

slightly decrease.

d) In addition to section B.3.2.4.4, please further justify that combining no
and failed SCT is reasonable and elaborate on the implications in terms

of differences in QALYs and costs of this assumption.

The precise effect of combining the two groups (or, more specifically, using the data
on the No SCT patients as a surrogate for the combined group of No/Failed SCT
patients) is uncertain and should be the subject of sensitivity analysis, including

hypothesising whether adding a small number of Failed SCT patients to the much
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larger group of No SCT patients meaningfully alters HRQoL, HSRU, OS transition
probabilities and in which direction. This is a simplifying assumption that is necessary

because no relevant data on which to base a more complex model was identified.

Within the SoC arm, ~92% of patients do not get an SCT and ~5% will fail one. In
effect, the No/Failed group in the SoC arm are therefore quite homogenous. They all
have R/R cHL and will be treated with generic chemotherapy to which they all have
proven insensitivity. Since the proportion is small and the failure of SCT does not
meaningfully alter the treatment options available, it may be reasonable to conclude
that the inclusion of failed SCT patients in this population does not meaningfully alter
outcomes. The No SCT OS estimates are therefore likely to be a good surrogate for
No/Failed OS.

In the pembrolizumab arm, these conclusions are less certain and consequently the
appropriateness of combining the groups is less certain. ~70% will not have an SCT
and ~14% will fail one meaning that, although they are a significant minority, the Failed
group could have a larger influence on outcomes. The group treated with
pembrolizumab are also less homogenous in that some patients will have responded
well to pembrolizumab, not had an SCT because of comorbidities etc. but have some
lingering treatment effect. As a matter of theory, the group who failed SCT could be
split out and modelled separately but this would add needless complexity to the model,
given that outcomes among the no/Failed SCT group are not important drivers of the
ICER. Any difference in outcomes that would be achieved via extending the model is
already covered within the sensitivity analyses we’ve undertaken. See for example our
response to question B5 (g) in which we illustrate that the total removal of all treatment
effects post the 4-year landmark, which is highly conservative, only increases the
ICER to ] gained. The ICER could only be driven up further if there is reason to
believe that OS and HRQoL would somehow be better in the “No/Failed” group who
are alive at four years in the SoC arm than the pembrolizumab arm. Given the lack of
effectiveness of generic chemotherapy options, we view this as implausible.

e) Time to SCT was recommended in the TA540 FAD for data collection in
the CDF. Please justify that time to SCT was not explicitly incorporated

in the model structure.
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As outlined in the CS, the most important outcomes have now been observed directly
through pembrolizumab’s time in the CDF and do not need to depend on a median
SCT time point via a linked-evidence approach as they did in TA540. The reason this
outcome was prioritised for data collection is because the 12-week and 24-week
economic models that were considered during TA540 produced markedly different
ICERs and the Committee were interested in which one was more appropriate.
However, the reason for this structural sensitivity was because a proportion of PFS
patients were transitioned to SCT at either a 12-week or a 24-week landmark. The
denominator was, of course, markedly lower at 24 weeks than 12 weeks. Now that
pembrolizumab has spent several years in the CDF and we have data on 215 patients
treated in UK clinical practice, we know what proportion get an SCT, what proportion
are autoSCT or alloSCT, what OS is and that PFS is not strongly predictive of any of
those outcomes. A more accurate and less sensitive model structure is now possible

and time to SCT as a model-driving parameter is not necessary.
f) An alternative model structure would consist of three health states:

i. nof/failed SCT (without distinction before/after an arbitrary

landmark)
ii. successful SCT

iii. death
This model structure is simple, transparent, adheres to best modelling
practices and does not require tunnel states. Moreover, compared with
the company’s model structure, it would not necessitate using an
arbitrary landmark point and allow including the probability of
transitioning to successful SCT every cycle. Please justify why this

approach was not adopted in the CS.

Theoretically, we have no objections to the suggested structure and we were initially
interested in implementing something like this, which is why we requested the “time to
SCT or death” data from SACT.

We also discuss this earlier in our response but principally we have two reasons not
to implement it. The first reason is that it would make very little difference to the
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decision and the second is that it would require the estimation of an additional
uncertain treatment effect or some form of model calibration to estimate outcomes on
the SoC arm. It would make little difference to the decision because OS would be the
same up to 4 years and this model would be exactly the same from year 4 onwards,
where the large majority of the incremental benefit is observed. There would be a small
incremental net health benefit for pembrolizumab prior to 4 years because there would
be more cured-SCT patients in the pembrolizumab arm and these patients have lower

health state resource use and higher HRQoL.

The second reason is that it requires the estimation of a treatment effect on “time to
SCT or death” (time to SCT alone would not work because the implied health state is
“alive and hasn’t had or has failed an SCT”), which is an outcome that does not exist

in any trials and is a difficult composite end-point for clinicians to help estimate.

g) Please provide the results of scenario analyses (and updated version of
the model), using the model structure as described in the previous sub-

question.

Due to the reasons outlined in our response to question 5f above, MSD does not
believe that implementing this model structure will impact on the decision, has several
key disadvantages compared with the landmark model and is not feasible to

implement in the timeframe of clarification questions responses.

B 7. Schematic representation of the model structure. Please provide a schematic
representation of the model structure, illustrating the model health states as well
as transitions (this is not clear from CS Figure 12), similarly as provided in CS

Figure 11 for the original TA540 model.

In the pre-landmark time period, all patients exist in the blue health state in the diagram
below. Their transitions are governed by the observed survival data in SACT (or these
data multiplied by an HR in the SoC arm). At the landmark the probability of curative
SCT is calculated by %SCT multiplies by %curative. These percentages are both
specific by intervention. These patients transition to the “Cured SCT” health state and
the remainder (the alive patients minus the cured proportion) transition to the
“‘No/Failed SCT” health state. There is no difference in transition probabilities in the
“Cured SCT” health state between the arms. The transitions to death are governed by
general population mortality, which can be multiplied by an arbitrarily set SMR. The
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No/Failed group’s transitions to death are governed by parametric extrapolation from
the “No SCT” group in SACT. This is multiplied by the OS HR among “No SCT”
patients from KN204 to obtain the transitions for the SoC arm. When treatment waning
is imposed, the transitions for the No/Failed SCT group in the pembrolizumab arm
become equal to those in the SoC rather than the other way around (i.e. the
pembrolizumab patients’ hazards increase rather than the SoC hazards decreasing).

Figure 5. Schematic of the model structure

~

4 year landmark

Pre- No/Failed
landmark SCT

<

Population, intervention, comparators

B 8. Priority question: NICE final scope included single or combination
chemotherapy such as gemcitabine, vinblastine and cisplatin, as a
comparator. Furthermore, the company mentions that patients with R/R
cHL are likely to receive single-agent chemotherapy after BV. However,
MSD have deviated from the final scope by creating a blended comparator
based on Cheah 2016, Eyre 2017 and expert opinion, where the proportion
of all the treatments in the SoC combination were assumed to be equal
(Table 50 in the CS).

a) Please provide further justification for using the blended comparator

using the different sources to inform the model.

The blended comparator reflects the interventions in use in UK clinical practice, which
are highly variable. We were unable to obtain firm proportions from the advisory board.
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Adjusting its composition does not affect health outcomes in the model because these
are not drawn from studies that reflect the efficacy of single comparators but instead
affects only SoC treatment costs. We recognise this is an area of uncertainty so
undertook sensitivity analyses that indicated a fairly small effect on the ICER. For
example, assuming 100% receive bendamustine (a relatively cheap monotherapy)
results in an ICER of [}

b) Please provide scenario analysis that incorporates single or
combination chemotherapy including drugs such as gemcitabine,
vinblastine and cisplatin in the comparator arm in line with the NICE final

scope.

We added a DSA where gemcitabine, vinblastine and cisplatin monotherapy were
added to the SoC composition (again, equal weights between every option were
assumed) but would note that cisplatin monotherapy is not in use in the NHS. In
general, our view is that while the true breakdown of SoC treatments is uncertain, the
results of plausible breakdowns are already covered within the envelope of sensitivity

analyses already undertaken.

c) Please further justify the assumption that the composition of all
treatments in the SoC combination is equal and explain the direction of

potential bias on cost-effectiveness results.

The justification for why the SoC regimens in the composition are equal is made in the
CS (B.3.2.5) but will be explained briefly. We listed the treatments from Cheah et al.
and Eyre et al. (2017) and presented them to clinical experts at our advisory board.
The 8 clinicians we consulted with were able to rule out some options but could not
confidently provide estimates for the proportion of patients that would receive each of
the remaining regimens as there is no agreed SoC. This uncertainty was due to several
factors: the availability of pembrolizumab in 4L R/R cHL, patient heterogeneity (clinical
history (e.g. response to other lines, patient preference, fitness levels, age),
heterogeneity of chemotherapy options in use in difference centres and finally, the

rarity of the population in question.

For simplicity, we assumed an equal proportion for each treatment. In addition, we

tested alternative SoC compositions including one scenario where bendamustine was
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set to 100% and a second scenario where the SoC treatment costs were halved as
outlined in the CS. Although the direction of the bias is unknown (given the inherent
uncertainty of these estimates), the results from the scenario analyses conducted
indicate that even extreme assumptions would produce a minimal impact given the
ICERs were ] and [l respectively il and [l difference from the basecase
ICER).

d) Please justify why the approach for the SoC composition from TA540,

and TA462 have not been used to inform the economic model.

MSD note the TA540 comparator composition methodology considered the treatments
from Cheah et al.,, TA462, the clinical advisory board from TA540 and a series of
assumptions. Consistent with the TA540 methodology, we obtained a list of candidate
treatments from a number of sources and validated them with clinical experts. Some
treatments were removed from the list and others added (for a full discussion of which
treatments were removed or included please see CS B.3.2.5). The differences would
suggest the composition in TA540 and TA462 does not reflect current clinical practice
for R/R cHL, although MSD note that the exact composition is a matter of considerable

uncertainty.

e) Please explain why historical data from SACT were not used to inform

the composition of SoC.

We do not have access to any historical data from SACT.

f) Please provide scenario analysis with historical data from SACT and

TA540 informing the comparators

We do not have access to historical data from SACT. Due to time constraints, we have
not implemented this scenario but would not that it would certainly have a small effect
on the ICER, given the results of other scenarios we have run around SoC

composition.

B 9. The baseline characteristics for the population model were derived from the
baseline characteristics of both the SACT database and KN-087 Cohort 2,
Please justify why these two sources were used and discuss how this could
potentially bias the outcomes of the analysis.
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The SACT database was the preferred source of inputs for the economic model, where
data are available, as it better reflects the R/R cHL population of interest in the UK
real-world clinical setting. Therefore ‘Baseline age’ and ‘Proportion female’ were
derived from the SACT data. Data on ‘Weight’ and ‘Body surface area (BSA)’ are not
reported in the provided SACT data and consequently could not be derived for the
model, therefore these baseline characteristics were taken from the KEYNOTE-087
Cohort 2 ASaT population. The table below summarises the available baseline
characteristics from both SACT and KEYNOTE-087, showing that the SACT
population were older than Cohort 2 from KEYNOTE-087 (51 years vs 42.3). Changing
the baseline characteristics in the model to all be derived from KEYNOTE-087 has
little impact on the ICER, and would produce an ICER more favourable to the

intervention.

Table 2. Comparison of available baseline characteristics between SACT and
KEYNOTE-087

Characteristic Mean
SACT KEYNOTE-087 Cohort 2

ASaT
Baseline age (years) 51 42.3
Proportion female 0.40 0.47
Weight (kg) NR 73.73
Body Surface Area (BSA) NR 1.85
Abbreviations: ASaT, all-participants-as-treated SACT, systemic anti-cancer treatment

Treatment effectiveness

B 10. Priority question: The company informed some required data inputs
using structured expert elicitation. The data collection recommendations
made in the FAD (TA540) include data that was now elicited, such as

proportion of people on SoC having an SCT.
a) Please explain why historical data from SACT were not used.

b) Please provide these historical data from SACT to inform the
comparator OS, time to SCT and the composition of SoC.
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MSD do not have access to any historical data from SACT, nor are we aware that any

have been published.

B 11. Priority question: To be in line with reported guidance from NICE DSU
TSD 14 and 21 on survival analysis, please provide the following,
separately for pre-landmark OS, post-landmark OS, time to SCT for
patients, OS for patients with and without successful SCT, and time to
treatment discontinuation (TTD) and separately for the intervention and
comparator (which can be informed using historical SACT data as

recommended above):

a) Tables with the numbers of patients at risk, per 3 months.

All KM plots supplied already come with N at risk tables where data are available
(KEYNOTE trials and SACT [please see the SACT report where these tables were
reported separately]). In the case of Cheah, these data are not supplied at all in the

study and in Eyre they are only supplied every 20 months.
b) To examine the proportional hazard assumption:

i. Plot the scaled Schoenfeld residuals versus time (all survival

curves)

These are now provided in the ITC documentation (please see separate document
supplied as part of MSD’s response to clarification. We note that while there is no
strong evidence to indicate non-proportional hazards in the ITCs, a trend towards
equal hazards is to be expected in these comparisons. The reason for this is that a
large percentage of patients (~30%) in all datasets receive SCT interventions which
are potentially curative. We note that because of the nature of the studies, the
proportion in Cheah and Eyre that receive SCT is far higher than is expected in the
control arm of our economic model. Furthermore, there are few patients at risk in these
studies after 2 years. Thus, information from Schoenfeld residuals and smoothed HR
should not be used to conclude that hazards between pembrolizumab and SoC in the
economic model should narrow over time. Within both KEYNOTE-204 cohorts (ITT
population and those who did not have an SCT, there are very few events after the
first 18 months so it is difficult to draw any conclusions about how long a treatment

effect might persist.
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ii. Plot the log cumulative hazard versus log time

The log cumulative hazard versus log time plots are provided in a separate file titled
‘ID5084 _response to B11 b [noCONY.

c) To examine the heuristics of the hazard function over time, please plot

the smoothed hazards over time.
Please see response to part d) below.

d) To examine diagnostics of parametric survival models (using the

observed data):
i. Plot the cumulative hazard versus time
ii. Plot the log smoothed hazard versus time
iii. Plot the standard normal quartiles versus log time
iv. Plot the log survival odds versus log time

There are two parametric models used in the economic model. The first is used simply
for convenience rather than extrapolation and relates to OS among pembrolizumab
patients in SACT for the first four years. It can be seen from Figure 13 in the CS that
the exponential curve provides a reasonable fit to this data based on AIC. Visual
examination reveals slightly higher hazards in year one and slightly lower hazards in
year four. Broadly the hazards are reasonably constant but the dataset is, of course,
immature with median OS not having been reached. Given that 30% of patients have
received SCT and that a minority of patients are expected to respond very well to
immunotherapy, as is normal in pembrolizumab trials. It would be reasonable to select
a non-exponential curve with a decreasing hazards property were extrapolation being
undertaken for the economic model. The second parametric model is used to
extrapolate outcomes for the No/Failed SCT group using SACT data on those who
didn’t have an SCT. The exponential curve fits the data well indicating that hazards
are broadly constant within the observed period (Figure 15 in the CS). We selected a
log-logistic model in our base case to fit with the clinical expectation of declining
hazards among patients treated with pembrolizumab but considered the exponential

curve a reasonable, more conservative alternative.
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e) To examine the validity of the extrapolation beyond the data, please
provide supporting evidence that the extrapolations are consistent with
relevant external data and/or expert opinion. In case of expert opinion,
please provide a full description of the methods and results of the expert

consultation conducted.

The data that were extrapolated in the model was only overall survival for the group of
patients who were unable to have an SCT or who had progressed after SCT. This was
initially assessed via comparison to external evidence. Following clarification, we have
consulted one clinical expert to assess the validity of the choices of survival curve in
the standard of care arm (exponential versus log-logistic). We asked the clinical expert
whether they would expect any patients treated on standard of care to remain alive
after 8-10 years. The clinician estimated that close to zero of these patients would be
alive which better reflected the exponential curve. Based on this response we also
presented the expert with landmark estimates at 5, 8 and 10 years from the
pembrolizumab arm of the model using the exponential extrapolation where treatment
waning had either been applied or omitted. The clinical expert indicated that [the
survival estimates where waning was applied were more implausible because all
patients had died at 10 years. He indicated that there would be a small but significant
proportion of patients who responded well to pembrolizumab and that the “no-waning”
scenario looked plausible. Based on this feedback, we consider that it may be more
appropriate to update our base case analysis to include the more conservative
exponential curve instead of the log-logistic for the “No/Failed SCT patients”. This is
already handled within the sensitivity analyses provided and has a moderate effect on
the ICER. Another potential amendment could include an exponential curve for the
SoC and a log-logistic curve for pembrolizumab but we didn’t have time to implement
this.

f) Please justify the selection of the approaches to estimate and
extrapolate OS, PFS, and TTD, taking into account the responses to the
preceding questions as well as the "Survival Model Selection Process
Algorithm" provided in NICE DSU TSD 14

Survival analysis curve selection is detailed in section B.3.3.1.6 of the company’s

submission. We do not have strong views about the most appropriate parametric
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model based on visual fit, AIC and clinical expectation. We consider that all models

are helpful for decision making to show the effect of uncertainty.

g) As suggested in NICE DSU TSD 14, please provide "substantial
justification” in case different types of parametric models are used for

different treatment arms.

There are no parametric survival extrapolations that use different models between the

arms.

h) Please provide time to SCT data and perform survival analysis adhering

to TSD 14 and 21 guidance also for scenario asked in B6.g).

There is no need to provide parametric survival extrapolations for time to SCT data as

no additional SCTs are expected beyond the observed follow-up period.

B 12. Priority question: The company highlight serious limitations surrounding
all data sources considered for the indirect comparison of treatment
effectiveness. For example, the chosen Bucher ITC relies on data from a
population in a different treatment line (where the relative effectiveness
may differ and it is unknown in which direction) and another comparison
of brentuximab vedotin versus SoC, for which it is unclear whether SoC
is the same as is considered in this appraisal. It furthermore relies on
digitized plots. Please provide a tabular overview detailing the
advantages and disadvantages associated with all data sources
considered for the indirect comparison, considering the appropriateness
of the population (age, treatment line, ...) and the definition of the

treatment.

A tabular overview of the key limitations of the OS estimates was presented in CS
Section B.3.3.1.4, table 33 (page 103). An additional summary is provided below
(Table 3).

MSD agrees that the process of digitising published Kaplan—Meier curves for the
purposes of conducting ITCs yields pseudo-IPD that may not exactly match the
original IPD of the comparator study, but notes that there is no clear reason to
believe that any mismatching would bias results in favour of any particular
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comparator and that the magnitude of any bias is likely to be small. This method is

standard in NICE technology appraisals.

Clarification questions Page 49 of 74



Esnfidential

Table 3. Summary of the key strengths and limitations of the indirect treatment comparisons

Strengths

Limitations

Estimate HR (Cl)
1) Bucher ITC | |l
(KN204 and

TA524)

TA524 evidence previously accepted by NICE as
representative of standard of care at 3™ line

Calculated implied HR of 0.62 for BV vs SoC was
validated by clinicians at an advisory board

Comparison of pembro vs BV based on data from
randomised controlled trial (see next row)

If generalisability bias exists it will favour SoC
because pembrolizumab response is not
expected to alter whereas response to BV or
chemo would likely be worse in our population

Based on the only randomised trial in R/R cHL

e KEYNOTE-204 and TA524 data are both from 3™
line patients (ie one line of therapy earlier than the
population of interest)

o Patients in KEYNOTE-204 younger and fitter than
patients in SACT. Baseline characteristics for TA524
not reported.

¢ No appropriate method to calculate standard error
for BV vs SOC from TA524 a assigned arbitrarily
large value

e Unclear direction of bias in TA524
e SoC from TA524 unlikely to closely match our SoC

¢ High and equal number of SCTs in both arms in
KEYNOTE-204 may influence outcomes

2)kN204 0S|I

Based on the only randomised trial in R/R cHL

Based on stratified subgroup of patients who had
no prior SCT

Analysis uses IPD from trial

If generalisability bias exists it will favour SoC
because pembrolizumab response is not
expected to alter whereas response to BV or
chemo would likely be worse in our population

e BV used as proxy for SoC

e KEYNOTE-204 data are from 3™ line patients (ie one
line of therapy earlier than the population of interest)

e Patients in KEYNOTE-204 younger and fitter than
patients in SACT

e High and equal number of SCTs in both arms in
KEYNOTE-204 may influence outcomes
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3) Bucher ITC | 0.41 (0.22 - e TAb524 evidence previously accepted by NICE as Eyre and TA524 data are both from 3 line patients
(SACT vs Eyre | 0.77) representative of standard of care at 3™ line (ie one line of therapy earlier than the population of
and TAS24) o SACT data reflects real-world outcomes on interest)
pembrolizumab 100% of patients in Eyre are fit for transplant
o Eyre data based on patients seen in UK clinical Patients in KEYNOTE-204 younger and fitter than
practice patients in SACT.
Baseline characteristics for TA524 redacted/not
reported.
No appropriate method to calculate standard error
for BV vs SOC from TA524 a assigned arbitrarily
large value
Unclear direction of bias in TA524
SoC from TA524 unlikely to closely match our SoC
4) ITC SACT 0.66 (0.44 - e SACT data reflects real-world outcomes on BV used as proxy for SoC
vs Eyre 0-98) pembrolizumab Eyre data from 3" line patients (ie one line of
e Eyre data based on patients seen in UK clinical therapy earlier than the population of interest)
practice 100% of patients in Eyre are potentially fit for
¢ Committee welcomed analysis based on Eyre in transplant (pending response) vs. 61% in SACT
TAS40 (while acknowledging limitations) Patients in Eyre younger and fitter than patients in
SACT.
Unadjusted ITC
5)ITC SACT 0.59 (0.4 - e SACT data reflects real-world outcomes on BV used as a proxy for SoC
heah : i
vs Chea 0.86) pembrolizumab Cheah is based on patients treated at a single
institution in the US
71% of patients in Cheah had a prior SCT and 32%
received unspecified investigational agents following
treatment with BV
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Patients in Cheah younger and fitter than patients in
SACT

Complete records not available in Cheah for all
patients who were treated with BV

Unadjusted ITC

Comparison versus Cheah used in base case
analysis in TA540 (while acknowledging
limitations)

KEYNOTE-087 has long follow-up

6) MAIC 0.23 (0.12 - Data from KEYNOTE-087 was reweighted to BV used as a proxy for SoC
KNO087 vs Eyre | 0.42) match age, sex and ECOG status (0O vs 1) . . . .
reported in Eyre Eyre data frc_)m 3™ line patients _(|e one line of
therapy earlier than the population of interest)
Committee welcomed analysis based on Eyre in o . . . )
TA540 (while acknowledging limitations) 100% of patlent§ in Eyre are potentially fit for
transplant (pending response)
KEYNOTE-087 has long follow-up Patients in Eyre younger and fitter than patients in
SACT.
7) MAIC 0.24 (0.14 - Data from KEYNOTE-087 was reweighted to BV used as a proxy for SoC
KNO87 vs 0.4) match age, sex and ECOG status (0 vs 1) Cheah is based tients treated at a sinal
Cheah reported in Cheah eah is based on patients treated at a single

institution in the US

71% of patients in Cheah had a prior SCT and 32%
received unspecified investigational agents following
treatment with BV

Patients in Cheah younger and fitter than patients in
SACT

Complete records not available in Cheah for all
patients who were treated with BV
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B 13. Priority question: Elaborate justification and supporting evidence is
missing for some of the modelling choices. Please provide justification

and evidence to support:

a) Survival after successful SCT is assumed to be equal to that of the

general population.

This is based on feedback at the clinical advisory board that there are no directly
applicable long-term data but that long term mortality is expected to be equal or close
to the general population. We acknowledged this uncertainty in the CS by including an
arbitrary SMR parameter which can be applied to the cycle-by-cycle hazard of death

to help understand the decision uncertainty associated with this assumption.

b) The choice of the log-logistic based on decreasing hazards, given that
the decreasing hazards observed on patients treated with
pembrolizumab are likely also influenced by it being a bridge treatment
to SCT, and given that treatment with pembrolizumab occurred at least

2 years prior to the application of this curve.

The log-logistic curve is fitted only to patients that have not had an SCT so the hazard
function is not influenced by SCTs. Declining hazards are consistently observed
across pembrolizumab trials because a proportion of patients respond very well to
immunotherapy and these patients constitute an increasing proportion of the alive
cohort as time progresses. We also included exponential function in scenario analysis.
Upon consultation with a clinician during writing of these responses, it may be that the
exponential function is more appropriate for the SoC arm (see response to B30). An
exponential function could also be imposed on the pembrolizumab arm although if
treatment waning is also imposed, this would lead to 8- and 10-year survival estimates

described as implausibly low by the same clinician.

c) Treatment effect applied in the no/failed SCT state, given that this

occurs at least 2 years after pembrolizumab treatment discontinuation.

Despite a 35-cycle stopping rule, no data have ever been identified that suggest the
treatment effect of pembrolizumab wanes over time, including in longer term (5 year+)

trials. We acknowledge that it is normal for NICE Committees to impose a treatment
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waning assumption of 3-5 years post cessation of pembrolizumab (e.g. the recent

NICE TA885) and implemented this as a scenario analysis.

d) Please also provide a scenario analysis in which this treatment effect is

set to 1.

Please see our answer to question B5 (g). Removal of all treatment effects post 4-
years increases the ICER to [}

B 14. Priority question: No treatment waning is assumed in the base-case.
However, given that pembrolizumab treatment is stopped at 2 years max,
this assumption is questionable. The treatment waning scenario is only

applied to the no-/failed SCT patients.

a) To give an indication of potential treatment waning on pembrolizumab,
please provide smoothed hazard plots over time with patient numbers
at risk as observed in the Kaplan Meier data for the randomized
KEYNOTE-204 evidence and the KEYNOTE-087 evidence.

As KEYNOTE-087 does not have a comparator arm we did not consider that this would
provide any meaningful evidence to examine treatment waning compared with

standard of care.

Given that there are very few events among the no-SCT group after 18 months in
KEYNOTE-204 and OS remains very high in both arms, smoothed hazard ratio plots
are unlikely to help with this assessment. Nevertheless, this is provided below and
should be interpreted with caution. We note that both HRs are low and statistically
significant. The OS in the ITT population of KEYNOTE-204 is, of course, heavily
influenced by the high number of SCTs in both arms. There would be very few SCTs
on SoC in the 4L setting so any signal of hazards equalising over time in KEYNOTE-
204 does not indicate treatment waning is expected in the 4L setting comparing
pembrolizumab with SoC (not that we would infer that it is happening in KEYNOTE-
204 from these data anyway).
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Figure 6. Smoothed OS hazard ratio among patients who never had an SCT in
KEYNOTE-204 including confidence intervals

Clarification questions Page 55 of 74



Confidential

Figure 7. Smoothed OS HR in ITT population of KEYNOTE-204 including confidence

intervals

b) Please justify the assumption of no treatment waning, i.e. that there is a

lifetime difference in PFS and OS based on the initial treatment

Please see the response to B13c above. Extended difference in OS is only applicable
in the no/failed SCT group as patients who are “cured” follow general population
mortality in both treatment arms. There is no extended difference in PFS as there is
no progression-free health state in the model. The economic model includes the ability

to wane both the mortality and utility treatment effects in sensitivity analysis.

c) Please provide a scenario in which treatment waning starts at the time
that treatment is stopped (2 years), i.e. hazard ratio of 1 in the pre-
landmark OS

We have not provided this as it is contrary to established precedent in previous NICE

appraisals of pembrolizumab (e.g. TA885("9), where hazards equalise from 3 years
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after treatment cessation to 5 years (i.e. years 5-7 in model time). Before the landmark,
HR is inclusive of both the effect of ongoing pembrolizumab treatment and of the effect
of some patients receiving curative SCTs and therefore this analysis does not

conceptually fit with the model structure.

B 15. A structured expert elicitation was performed to inform key model inputs. Please
elaborate on whether the methods used are aligned with the Medical Research
Council (MRC) SEE protocol (https://pubmed.ncbi.nim.nih.gov/34105510/).

A full description of the methodology of the SEE is described in Appendix N and
summarised in section B.3.3.2 (page 108) of the CS. A pre-specified protocol was
developed, the methods of which were aligned with the MRC protocol, as summarised
in table 36 of the CS.

Deviations from the MRC protocol were noted and reported in Appendix N. In

summary:

e A full pilot exercise of the SEE exercise with clinicians using the Excel based
tool was not feasible. Instead, one clinician reviewed the questions in text

format. Based on this feedback questions were modified to improve clarity.

e One expert was unable to provide individual responses to the SEE exercise due

to IT issues but contributed to the group discussion session.

These were considered minor deviations from the protocol that are unlikely to influence

the results of the exercise.
Adverse events

B 16. Please comment on the face validity of the much higher AE rates in the SoC arm
of the model compared with the pembrolizumab arm (Table 40 vs Table 38 of the
CS), providing supporting evidence. Please include a scenario in the model file

in which the AE rates are set equal in both arms.

As KEYNOTE-087 is a single arm trial, the AE incidences for SoC were sourced from
the literature in line with the TA540 methodology. This slightly deviated in the CDF exit
following the SoC composition update from Eyre et al. (2017) and the Clinical Advisory

Board validation as stated in section B.3.2.5 of the CS. The AE incidences listed in
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Table 39 are not commented on individually for face validity given the number of
studies and the very minimal effect these data have on the ICER. However, the sample
size and number of AEs experienced are summarised in the aforementioned table. In
addition, this methodology was originally accepted by the EAG and received no further
comment by the NICE Committee in TA540. As stated in the CS, Table 2, the higher

AEs in Table 40 is expected given pembrolizumab has a well-tolerated safety profile.
Health-related quality of life

B 17. Priority question: Regarding the use of KEYNOTE-204 for estimating
health-related quality of life in the CS base-case. As mentioned in the CS,
there are multiple limitations regarding the use of KEYNOTE-204, as it
does not reflect the target population, nor the appropriate comparator and
assumptions are required to estimate the impact of SCT (see question
B22). This is partly reflected in the CS statement that “We note that the
data are from an earlier line of therapy not directly related to the health
states within the economic model and therefore these estimates are a
source of uncertainty. This is counter-acted to some extent by BV being
a conservative surrogate for SoC”. Please justify the appropriateness of
using KEYNOTE-204 for estimating health-related quality of life in the CS

base-case, given the limitations mentioned above.

The company acknowledge that KEYNOTE-204 is in an earlier of therapy, 3L as
opposed to 4L in the decision problem (although approximately 37% were actually 4L+
in the study). However, KEYNOTE-204 provides value in that it is the only RCT in this
population thus providing a direct treatment comparison. Patients in KEYNOTE-087
have not received pembrolizumab, or any other immunotherapy, in a previous line of
therapy and thus you could expect a similar response to this new mechanism of action.
This is demonstrated in the similar overall response rates observed between
KEYNOTE-204 (3L+ with no prior SCT) and KEYNOTE-087 (Cohort 2), 61.8% vs.
64.2%, respectively. This has been confirmed and explained by a clinical expert as
patients with immunotherapy resistance will not yet have been selected out of the
pathway. On the other hand, patients in 4L SoC would have previously failed BV and
therefore any additional chemotherapy would be expected to be even less effective

than that experienced in 3L as these patients would already have chemoresistance
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selected from previous lines of chemotherapy. In conclusion, patients receiving
pembrolizumab in 4L would be expected to respond similarly to those in 3L, whereas
patients receiving chemotherapy in 4L would expect a worse response than in 3L. As
such, the effect on quality-of-life demonstrated in KEYNOTE-204 between
pembrolizumab and SoC can reasonably be assumed to be at least as strong in the
4L.

B 18. Priority question: CS Table 42 reports the utility values based on
KEYNOTE 087.

a) Please describe in detail the procedure used to estimate these utility
values. Including an overview of the data included, how missing data
were handled, how diagnostics of the regression model were assessed,
how the (candidate) covariates as well as interaction terms were
selected (with rationale) and how the regression model accounted for

nesting effects.

The EQ-5D-3L was collected i) at treatment cycles 1, 2, 3, 4, 5 (i.e. every 3 weeks)
and every 12 weeks thereafter until progression whilst the subject was receiving study
treatment, ii) on treatment discontinuation and iii) 30 days post treatment
discontinuation. The EQ-5D-3L was generated using the UK value set derived by
Dolan et al. (1997).?% The utility values were estimated using the means and not a
regression model. MSD confirm the KEYNOTE-087 utilities were only collected from
non-missing data and no imputation strategies were implemented at the time of the

analysis.

b) Please provide the results of utility values estimated based on
KEYNOTE 087 using a mixed effects model (including relevant
covariates if available such as SCT status), as well as a detailed
description of the procedure used to estimate these utility values (see

previous sub-question).

The KEYNOTE-087 utilities were not used in the economic model in either the base
case or as a scenario analysis. We do not have any linear mixed effects modelling
data to share but sensitivity analyses can be undertaken if anything about the likely

the magnitude and direct of effect of such an analysis is known.
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B 19.

a)

b)

Priority question: CS Table 43 reports the utility values based on
KEYNOTE 204.

Please describe in detail the procedure used to estimate these utility
values. Including an overview of the data included, how missing data
were handled, how diagnostics of the regression model were assessed,
how the (candidate) covariates as well as interaction terms were
selected (with rationale) and how the regression model accounted for

nesting effects.

The values were simple naive means. We have attached a report where the
results of many more advanced regression modelling techniques are reported.
We note that in the final regression model the only variable that appears to
statistically significantly predict utility is study arm. The results of a more
parsimonious linear mixed effects model including only study arm as a
predictive variable are also presented within this report and give coefficients
of 0.73 for BV and +0.085 for pembrolizumab. These data suggest that
estimates of average utility by study arm using this model would be similar to,
although slightly more conservative than, the naive means, which were 0.742
and 0.837.

Please provide the results of utility values estimated based on KEYNOTE
204 using a mixed effects model (including relevant covariates if
available such as SCT status), as well as a detailed description of the
procedure used to estimate these utility values (see previous sub-

question).

See also response to part a) above. MSD have attached a report exploring utility

regression models that included various covariates such as age, continuous age

(centralised at 40 years of age), gender, post treatment SCT status, treatment and

grades 3-5 AEs. A final multivariate model is also presented including continuous age

(centralised at 40 years of age), SCT status post-treatment and grade 3-5 AE status

with alternative final models for exploratory analyses. The only independent variable

that is statistically significant in the final model is treatment arm.
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B 20. In the CS it is stated “because it was established during NICE TA772 and TA540
that pembrolizumab has a treatment effect on utility as well as disease
progression and because the assumption of a persistent utility treatment effect
was validated by clinicians at the UK clinical advisory board.” Please provide
supporting evidence for this statement and justify that this is applicable in the

current decision problem.

Please see our previous response to question B.5.a) regarding clinical expert
validation of the assumption of persistent utility benefit for pembrolizumab for patients

who do not receive an SCT.

In TA540 a small utility difference of 0.011 was applied between pembrolizumab and

SoC in the progression-free health state.

Based on statistically significant data from KEYNOTE-204, it was accepted in TA772
that there was a utility benefit for pembrolizumab pre-progression. The Committee also
concluded that there was likely to be a post-progression utility benefit for
pembrolizumab compared with BV, but that this was unlikely to persist for the whole
period of progression. The Committee favoured using the EAG base case where no
utility benefit was assumed but noted this may be conservative. TA524 established BV
as a more effective treatment than SoC. It follows that pembrolizumab must have a

benefit on utility vs. SoC.

To explore the uncertainty in this area further we have conducted a scenario analysis
where utility benefit for pembrolizumab wanes between 3 and 5 years post treatment
cessation (in line with scenarios on OS HR treatment waning). This results in an ICER
of - compared with - in the base when no utility waning is assumed and -

when the utility benefit is removed entirely.

B 21. In CS Table 42, the ‘ongoing treatment’ utility was reported to be lower than the
‘completed or discontinued treatment’ utility (0.836 versus 0.860).

a) Please elaborate on the possible mechanism explaining the potentially higher
‘ongoing treatment’ utility compared with ‘completed or discontinued

treatment’ utility population utility.
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Table 42 also shows that the estimate for ‘completed or discontinued treatment’
is drawn from 21 EQ-5D forms as opposed to 383 EQ-5D forms for ongoing
treatment. It may also be that patients who stopped treatment and filled in a
form where more likely to have achieved an SCT, which might increase their
utility but the direction of bias that might have influenced this small number of

responders is not clear.

b) Please justify the pembrolizumab utility increment, given the utility increases

when pembrolizumab was stopped.

See response above. We would not draw that conclusion from these data. The
pembrolizumab utility increment is a statistically significant finding from a large and
relevant RCT.

B 22. In the CS it is assumed that progressed disease utilities could be used for the
group who had either never received or relapsed after SCT after the landmark.
Please provide supporting evidence for this assumption, also considering the
statement in CS section B.3.2.4.2 “On review of the pembrolizumab datasets,
PFS appeared not to be a reliable surrogate for either OS or whether patients

receive an SCT” which appears to contradict this assumption.

This is not a contradiction as the reliability of PFS as a surrogate for either OS or for
receiving an SCT does not have any bearing on the health-related quality-of-life for

the specific group of patients who never receive an SCT or relapse after SCT.

Patients who have failed an SCT (i.e. relapsed after an SCT) can reasonably be
characterised as having had a PFS event. For those who have not had an SCT, it may
be reasonable to assume most of them have progressed by 4 years as it can be seen
in KEYNOTE-087 that PFS is relatively short (median <12 months and ~15% at 4
years) and that trial censors patients who have an SCT so the real values may be

lower among the non-SCT cohort.

MSD had no source of direct evidence for utility in this group and acknowledge that
there are several limitations to using the progressed disease utility values from
KEYNOTE-204. The main limitation is that the data from KEYNOTE-204 are from an
earlier line of therapy not directly related to the health states within the model.

Nevertheless, these data present the best source of evidence to estimate the quality-
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of-life benefit for pembrolizumab and despite uncertainties may be a conservative
estimate given that they are based on BV as a surrogate for standard of care. Clinical
experts consulted by MSD noted that they observed clinically significant quality-of-life
improvements for patients treated with pembrolizumab compared with standard of

care that can persist for many years after treatment.

B 23. Please comment on the extent to which the utility values applied for patients
treated with pembrolizumab and SoC already capture the impact of adverse
events (for example, because patients with adverse events were included in the
utility values obtained from the respective studies). Please provide a scenario

where no disutilities are applied for adverse events.

The possibility that including AE-related disutilities may lead to a small amount of
double-counting for the reasons outlined above was acknowledge in the company
submission (section B3.5.5, page 132). A scenario removing AE disutilities was
already provided and results in an ICER of - per QALY gained. This scenario can
be replicated by setting the “include adverse event disutility” option to “exclude” in the

‘model settings” tab.

B 24. General population utility values (gender and age matched) are used for patients
in the “cured-SCT” health state. Considering these patients did have (had)
multiple treatments, including SCT, and cHL. Using general population utility
values implicitly assumes the consequences of the treatments and health
condition on health-related quality of life are fully reversible. Please elaborate on

the appropriateness of this assumption and provide supporting evidence.

As discussed in Section B.3.5.3, patients in the cured-SCT health state after the
landmark were assigned age-matched general population utility, irrespective of health
condition, in line with the Ara and Brazier utility set. This general population utility
accounts for underlying health conditions in the population. Therefore, by
implementing this utility it does not implicitly assume a full reversal of the health
condition and treatment received, but instead acknowledges that a patient’s utility can
be impacted by any health condition and previous treatment. It is worth noting that
patients with R/R cHL in this line of treatment do not appear to have HRQoL that is
markedly lower than the general population and require only a modest improvement
to return to population norms. Given that patients in this health state are assumed
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cured of R/R cHL, an improvement in utility compared to the pre-landmark health state
would be expected, as is demonstrated by utility of 0.837 pre-landmark vs 0.864 post
landmark for the cured-STC health state. The implementation of an improvement of
this small magnitude does not seem unreasonable. Furthermore, as noted in Section
B.3.5.3, the baseline age for deriving the general population utility was taken from the
KEYNOTE-087 cohort 2 population, as opposed to the population who received an
SCT who are younger and fitter, and therefore is a conservative estimation and

impacts the ICER not in favour of the intervention.

B 25. The SCT related disutility is based on TA540. Please elaborate how transferable
the calculated disutility (in CS Table 48) is to the current decision problem,
reporting on differences in population, standard of care as well as (expected)

proportions auto-SCT versus allo-SCT.

MSD would firstly like to clarify that the source of SCT-related disutility in the company
submission, as presented in Table 48 of the CS, was adapted from TA524, not TA540.

The rational and methodology for adapting SCT related disutility from TA524 is
discussed in Document, Section B.3.5.6. As noted in priority question A7, the current
decision problem represents a sub-set of patients from TA524, R/R cHL patients post-
BV and ineligible for SCT and therefore MSD considers the population to be
transferable. The disutility is specific to the decrement experienced whilst undergoing
SCT, regardless of baseline utility, and therefore little variation might be expected
between 3L and 4L. Whilst there is no gold standard SoC in this line of treatment, both
TA524 and ID5084 SoC comprises of a blend of chemotherapy regimens. Similarly,
the SCT-related disutility is specific to the SCT procedure itself and therefore is
unlikely differ substantially by chemotherapy regimen. As noted in the company
submission, the adapted SCT related disutility did not account for proportions of
allogeneic vs autologous SCT. The base case for the economic model used SCT
proportions from the SACT data (65% allogeneic vs 35% autologous), similarly in
TA524 the data collected from the CDF showed that 45 patients underwent alloSCT
and 33 underwent autologous SCT which equates to 58% allogeneic and 42%
autologous.? The breakdown is not provided for patients who received salvage
chemotherapy after BV and before SCT. From the available data, the proportions are

fairly similar, with a slightly higher proportions of allogeneic SCTs in the current
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decision problem who are more likely to experience SCT-related difficulties or adverse
events such as chronic graft vs host disease. We haven’t accounted for this explicitly
in the model but the effect on the ICER would be very small. In this evidence light area,
whereby no alternative utilities specific to R/R cHL were identified in the literature,
MSD consider this SCT-related disutility derived from TA524 to both transferable and
the best available to inform the economic model. It is not an important driver of the

ICER but may be examined in sensitivity analysis.
Cost and resource use

B 26. As per the marketing authorisation, patients treated with pembrolizumab
are treated until disease progression is confirmed, if unacceptable
toxicities occur or if they reach NHS England’s 35-cycle (24 months)
stopping rule. Explain why few patients in the model continued the

treatment beyond the 24 months stopping rule.

ToT data for pembrolizumab in the model is derived from the SACT database whereby
a few patients remained on treatment beyond 24-months. In pembrolizumab trials, this
usually captures patients who are taking a treatment break but resume treatment again
afterwards, so are still within the 35-cycle stopping rule, and is usually the cause of a
small tail on the ToT KM curve after 2 years and this is a plausible explanation for why
a few patients remain on treatment beyond 24 months in the SACT. However, within
the economic model there is a hard stopping rule in place at 24 months (104 weeks)
within the economic model which is a simplified method that prevents receiving
pembrolizumab after this point in-line with NHS England guidelines. This is evident in
the model trace for the intervention in tab ‘trace_treatment1’ where the ToT (column
E and G) drops to ‘0.00’ at cycle 105 (row 120). As a result, no patients in the

intervention arm receive pembrolizumab treatment after this point.

B 27. Radiotherapy was added in the SoC composition and applied as a one-time cost
in the cost-effectiveness model based on the Advisory Board recommendation.
However, radiotherapy was not included in the NICE final scope for treating
patients with R/R cHL. Furthermore, data about resources and costs of
radiotherapy in cHL is limited, and the MSD based the general approach on

published guidelines for other cancer sites (Lung Cancer (NG122) and the non-
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small cell lung cancer (NSCLC)). Please justify the appropriateness of including

radiotherapy in the SoC and provide supporting evidence.

We do not have any additional justification to provide and suggest that the composition

of the blended SoC should be the subject of sensitivity analysis.

B 28. A lower subsequent therapy proportion was assumed for the pembrolizumab
arm based on feedback from experts in the advisory board and the proportions
in KEYNOTE-204. However, the treatment composition in the subsequent
therapy was based on TA306 along with data derived from SACT and clinical
experts and not the composition from KEYNOTE-204. Please justify the use of
different sources to inform the composition and proportions of subsequent

therapy in the model.

It is normal in NICE Technology Appraisals to cost subsequent therapies as those that

are available and in use in the UK NHS and we have followed that methodology here.

B 29. In the SoC arm only, nivolumab was included as a subsequent treatment based
on NICE TA462 which led to a significantly a higher cost for subsequent
treatments in the SoC arm when compared to the pembrolizumab arm. Please
justify the reason behind not adding nivolumab as a subsequent treatment to the

pembrolizumab arm.

Following the NICE TA462 guidance that recommends Nivolumab for use in the R/R
cHL in patients’ who have previously received BV and failed autoSCT, Nivolumab is
included as a subsequent treatment in the SoC arm for the proportion of patients of
have received, and failed, auto SCT. Given the few patients that receive SCT in the
SoC arm, this equates to only 0.07% of the subsequent treatment distribution and thus
has little impact on the total subsequent treatment cost in the SoC arm. Nivolumab
has not been included as a subsequent treatment in the intervention arm as it is
unlikely to be used in clinical practice following pembrolizumab given that the clinical
evidence for NICE TA462 was based on the CheckMate 205 trial whereby the
exclusion criteria included ‘checkpoint inhibitor at any time before nivolumab
treatment’.(?2) Therefore, the clinical evidence does not support the use of Nivolumab
following BV, autoSCT, and pembrolizumab, in any given order.
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In fact, the transparency benefits that arise from excluding nivolumab (and its
confidential PAS price) from the model entirely might outweigh the benefits of including

it for this tiny group in the SoC arm.
Validation

B 30. Priority question: Further external validation of modelled effectiveness

would be desirable.

a) Please report on the face validity assessment of the model structure,
model assumptions, model inputs, intermediate outcomes as well as
final outcomes in more detail (including what aspects were assessed

and what were the considerations as well as conclusions).

OS to 4 years and the proportion getting SCT are based on every patient treated with
pembrolizumab in UK clinical practice in the last 4 years. The ITCs produce variable
estimates of OS for SoC at 4 years but all are within the confidence interval of the
combined estimate given by experts during the SEE (6.9%-38.3%). The SoC
estimates are also validated as conservative (i.e. potentially overestimated) by the “no-
SCT” groups in Eyre and Cheah; given that very few patients have an SCT in our
model, these sub-populations might be considered representative and yet have similar
or worse OS to the model despite being 20 years younger on average than our
patients. The data from these studies suggest SoC OS might be overestimated in the
model. The proportion receiving SCT on SoC was elicited directly from a pool of
experts using SEE. The fact that it is so low reflects the chemo-insensitive nature of
this patient population, who have already failed three lines of chemotherapy-based
treatment. Cure proportions were also elicited using SEE. Outcomes for cured patients
(OS/HRQoL) being in line with the general population were confirmed at the advisory
board. Extrapolations for the no/Failed SCT group were discussed with one expert
who stated that OS would be ~0% at 8-10 years among these patients but expected a
number of patients who had received pembrolizumab to still be alive at this time, even
though they had not had an SCT. This suggests the exponential curve would be the
best extrapolation to use for this group whereas either an independent log-logistic
curve or an exponential curve without treatment waning might be appropriate for the
pembrolizumab arm. Unfortunately we did not have time to implement separate

parametric extrapolations for the separate arms in the economic model. The treatment
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effect on HRQoL prior to the landmark was validated with a clinical expert who
confirmed it is conservative as BV is a more effective treatment than SoC. The
continuation of HRQoL benefit for pembrolizumab in the “No/Failed SCT” group was
also confirmed as plausible by the same advisor but it was stated that it is not known
how long this lasts. As described in the CS section B.3.14.1 the model produces OS
estimates that are similar to simply extrapolating the observed SACT OS using a log-
normal curve. The model is conceptually superior to a simple parametric extrapolation
because it explicitly takes account of the patients who are cured by SCT but it is
reassuring that there is a simple and methodologically orthodox method produces the

same results.

b) Please comment on the company’s modelled estimate for OS on SoC at
4 years being much lower and not in line with estimated mean by the

experts reported in Table 37.
This is already addressed in the CS section B.3.14. Briefly, we felt that the estimation

of 4-year OS via comparative evidence was conceptually superior to that elicited from
experts. It was also validated by the data from Eyre on patients who failed BV and
didn’t get an SCT where OS was just 25% at 20 months. Our SoC arm are patients
who failed BV and only 8% got an SCT so match relatively closely. OS is 28% at 20
months in our model. This Eyre subgroup were from a study with median age ~20
years younger than those receiving pembrolizumab in SACT and 100% were
considered potentially fit for transplant vs. only 60% in the SACT dataset. This Eyre
subgroup (and consequently our model, given the data are similar) therefore
potentially overestimates survival on SoC compared to the theoretical SoC cohort we
are trying to model. We also note that the OS estimates produced by the model are
within the confidence interval obtained via the SEE (6.9% - 38.3%). That said, we
recognise there are uncertainties in the evidence and feel that sensitivity analysis on
the OS HR is helpful for decision-making. ITCs with HRs around 0.4 produced 4-year
SoC OS in line with expert opinion.

c) Please assess the external validity of model inputs, intermediate

outcomes as well as final outcomes using:

i. evidence used to develop the economic model (e.g., evidence

used in the base-case)
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ii. evidence not used to develop the economic model using
alternative real world evidence data sources, if available (e.g.,

evidence used in scenarios).

Part (i) of this question is covered extensively in the CS and in our answers to other
Clarification Questions. For part (ii), we are not aware of any additional evidence that

could/should have been included in our model.
B 31. It appears that no technical verification was performed.

a) Please provide a detailed description of the validity assessment performed

as well as the results.

b) Please complete the TECH-VER checklist (Buyutkkaramikli et al. 2019,
https://pubmed.ncbi.nim.nih.gov/31705406/) and provide the results.

We have attached an internal technical verification checklist. No technical issues were
identified.

B 32. Please provide cross validations, i.e., comparisons with other relevant NICE TAs
focused on similar, potentially relevant, diseases (e.g., related NICE
recommendations and NICE Pathways listed in the final scope) and TA540 and

elaborate on the identified differences regarding:
a) Model structure and assumptions
b) Input parameters related to:
i. Clinical effectiveness
ii. Health state utility values
iii. Resource use and costs
c) Estimated (disaggregated) outcomes per comparator/ intervention
i. Life years

ii. QALYs
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iii. Costs
A summary of the key features of the economic analysis is provided in Document B
(Table 30. Features of the economic analysis) for the company submission and the
following NICE TAs: TA462 (Nivolumab for treating relapsed or refractory classical
Hodgkin lymphoma), TA524 (Brentuximab vedotin for treating CD30-positive Hodgkin
lymphoma), TA540 (Pembrolizumab for treating relapsed or refractory classical
Hodgkin’s lymphoma), and TA772 (Pembrolizumab for treating relapsed or refractory

classical Hodgkin lymphoma after stem cell transplant or at least 2 previous therapies).

Candidate model structures are also discussed narratively in the Model Structure
section of the CS. Briefly, there is no standard model structure in either cHL appraisals
or in haematology-oncology appraisals more generally. Complex model structures
have been criticised for being untransparent (due to the computational complexity of
incorporating many downstream time-dependent transition probabilities) and relying
on highly uncertain indirect evidence and linked evidence approaches®3). There are
very few studies that provide directly relevant data, as highlighted by the dearth of
information in the SLRs conducted for this appraisal. A fuller explanation of the
differences between the new model and the one considered during TA540 is provided

in response to an earlier question.

The disaggregated outcomes, as available in the Committee papers, for the NICE TAs
listed above provided in the table below by intervention and comparator. Only life-
years (LYs) are consistently reported although sometimes they are discounted and
sometimes not, which makes comparisons difficult. The total LYs on SoC being lowest
in our model is reasonable, given that patients in our line of treatment are the most
chemo-refractory. Among the scenario analyses we presented in section B.3.11.3 of
the CS, undiscounted life years can be as high as 4.14 on SoC and as low as 7.78 on
pembrolizumab. R/R cHL is an area where the specific proportions of patients getting

an SCT has a heavy influence on LY's gained as a cured patient may live for 30+ years.
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Table 4. Comparison of disaggregated costs, LYs, and QALYs with previous NICE

TAs
Outcome TA462*®) TA5242) | TA540() TA77201® Company
submission

Total costs (£)
Intervention | NR NR 86,855 NR |
Comparator | 21,090* NR 32,217* NR -j
Total LYs
Intervention | 5.013* 12.39 7.94 4.98** 10.96

5.43* 747"
Comparator | 2.110* 4.48 4.36 4.98* 2.24

3.24* 1.81%
Total QALYs
Intervention | NR NR 3.15*% 4.11* |
Comparator | 0.932* NR 1.74* 3.52* |
Abbreviations: LY, life-year; QALY, quality-adjusted life-year
*Discounted
*Equal OS assumed and taken from external source (no OS data was available for either
arm and pembrolizumab was cost-effective without needing to model an OS benefit so
these data are no more than placeholder value)

Cost-effectiveness results

B 33. Priority question: Please provide a model file with settings that replicate
the company base-case as the current ICER in the model is significantly
higher than the one reported in the report, and it is unclear what settings
contribute to this.

The model will produce the base case once the confidential PAS discount for

pembrolizumab is applied. This is located in cell C523 of the References sheet.

B 34. Please provide all results also excluding the severity modifier.

There is a switch in cell D6 on the All Results sheet which can be set to 1 to remove

the severity modifier.
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Section C: Textual clarification and additional points

C 1. Priority question: Table 53 in the supplementary materials I3 is not

working.

MSD have supplied the table as a separate file in our response to the clarification

guestions.
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Addendum to Clarification Question A28e (and context for several other questions) -
Confidential

Here we provide some additional evidence from KEYNOTE-204, which was a trial of
pembrolizumab vs BV in R/R cHL patients who are 3L+. The EAG have highlighted
concerns about the generalisability of this trial to the 4L setting. Although the generalisability
of evidence from this trial was confirmed at the MSD UK clinical advisory board, we thought
this additional data might be helpful.

Table 1 and Figure 1 show OS among the 3L only group. Table 2 and Figure 2 show OS in
the 4L+ group. Patients who are 4L+ have failed to respond to one additional line of
chemotherapy when compared to patients who are 3L.

Line of therapy was not a stratification factor in the trial and the number of events is relatively
low so results must be interpreted with caution. Despite this, we interpret these data as being
indicative that outcomes on pembrolizumab are unlikely to be meaningfully worse among
patients who have failed to respond to an additional line of chemotherapy. The data suggest it
is possible that outcomes on BV are slightly worse among the 4L+ patients. This is clinically
plausible as these patients are, on average, expected to be more chemorefractory, compared to
3L patients and BV is a chemotherapy based treatment. The relative effectiveness of
pembrolizumab is therefore potentially greater.

While uncertain, these data are broadly supportive of the effectiveness from KEYNOTE-204
