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CONFIDENTIAL

Pre-meeting briefing
Pembrolizumab for treating relapsed or
refractory classical Hodgkin lymphoma

This slide set is the pre-meeting briefing for this appraisal. It has been

prepared by the technical team with input from the committee lead team

and the committee chair. It is sent to the appraisal committee before the

committee meeting as part of the committee papers. It summarises:

+ the key evidence and views submitted by the company, the consultees
and their nominated clinical experts and patient experts and

+ the Evidence Review Group (ERG) report

It highlights key issues for discussion at the first appraisal committee
meeting and should be read with the full supporting documents for this
appraisal

Please note that this documentincludes information from the ERG before
the company has checked the ERG report for factual inaccuracies

The lead team may use, or amend, some of these slides for their
presentation at the Committee meeting
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Abbreviations
AE Adverse event ICER Incremental cost-effectiveness ratio
ASaT All Subjects as Treated MAIC Matched Adjusted Indirect
treatment comparison
AutoSCT Autologous Stem Cell 0os Overall survival
Transplant
AlloSCT Allogeneic Stem Cell Transplant | PD Progressive Disease
BV Brentuximab Vedotin PFS Progression free survival
BICR Blinded Independent Central PR Partial response
Radiologists
BSC Best supportive care RRcHL | Relapsed or refractory classical
Hodgkin lymphoma
CAA Commercial access agreement | SD Stable Disease
cHL Classical Hodgkin lymphoma soC Standard of Care
CR Complete response
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Key issues 1: Clinical management and
effectiveness
+ How long would pembrolizumab treatment be continued for in clinical
practice?

— SmPC: “Patients should be treated...until disease progression or
unacceptable toxicity.”

— Time to discontinuation assumed to be 24 months after starting treatment in
base case model for people who don’t have alloSCT, inline with KEYNOTE-
087 protocol

+ Is TA462 (Nivolumab for treating relapsed or refractory classical Hodgkin
lymphoma) relevant for cohort 1 in this appraisal?

* How effective is pembrolizumab for treating people with relapsed or
refractory classical Hodgkin lymphoma compared with current practice?

— Data are based on a non-comparative, single arm trial

— Follow-up of participants from the trial is ongoing and data is potentially
immature
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Key issues 2: Clinical effectiveness

* How robust are the indirect comparisons of pembrolizumab and SOC?

— Does the population in the comparator study (Cheah et al. 2016) adequately
represent the UK clinical population?

+ |s it more appropriate to use a naive indirect comparison or MAIC to
compare KEYNOTE-087 and Cheah et al. (2016) data?

* How well does the populationin Cheah et al. (2016) match cohort 2 from
KEYNOTE-0877?
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Key issues 3: Cost effectiveness

+ |s the structural assumption that all alloSCTs would occur 12 weeks after
starting treatment appropriate?

+ |s it appropriate that best supportive care (BSC) was not considered as a
comparator in the base-case analysis?

+ |s the assumption that no patients with progressive disease would have
alloSCT appropriate?

* |s the calculated utility for progressive disease more appropriate for use
than the utility score for this state from KEYNOTE-0877

* Does pembrolizumab meet the criteria for a life-extending treatment at
the end of life?

* Does pembrolizumab represent an innovative treatment?
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Hodgkin lymphoma

+ A malignancy of the lymphoreticular system; mostly in lymph node
tissues, spleen, liver, and bone marrow

+ 2 subgroups: classical Hodgkin lymphoma (cHL; ~95% cases) and
nodular lymphocyte predominant Hodgkin lymphoma

+ 2,106 new cases of Hodgkin lymphoma in the UK in 2014 (3.3 per
100,000 people)

+ Bimodal distribution of cases: first peak at 20 to 24 years, second at 75
to 79 years. ~50% cases in people 45 years and over.

* Presence of ‘B symptoms’ (fever, weight loss, night sweats) associated
with advanced condition

« 1 year survival 91%; 5 year survival 85%: 10 year survival 80%

— However population considered for this assessment likely to have poorer
prognosis compared to people who have responded to therapy

— Retrospective trial of people with RRcHL (n=81) cited in company
submission reported 5 year survival of less than 20%

Source: Company submission, section 3.1 (pages 35 and 36), section 3.2 (pages 36 to
37); ERG report, section 2.1 (page 20)
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Pembrolizumab (Keytruda)
Merck Sharp & Dohme

| CLHGELTE N T (LB Humanised monoclonal antibody that blocks PD-1 to
promote anti-tumour response

Marketing KEYTRUDA® as monotherapy is indicated for the
authorisation treatment of adult patients with relapsed or refractory
classical Hodgkin Lymphoma who have failed autoSCT and
BV, or who are transplant-ineligible and have failed BV

LG I ILTE el LIEL -l Intravenous infusion

dose * Induction dose: 200mg

» 200mg every 3 weeks until disease progression or
unacceptable toxicity

List price £2,630 (100mg vial)

Company has agreed a commercial access agreement
(CAA) with the Department of Health in the form of a
simple discount

BV: brentuximab vedotin; autoSCT: autologous stem cell transplant

Source: Company submission: section 2.1 (page 28), section 2.2. (page 29), section 2.3
(page 30)

National Institute for Health and Care Excellence
Pre-meeting briefing — Pembrolizumab for treating relapsed or refractory classical Hodgkin lymphoma
Issue date: December 2017



CONFIDENTIAL

Treatment pathway

Multi-agent chemotherapy
+/- radiotherapy

Multi-agent salvage chemotherapy
+/- radiotherapy

Nivolumab

Pembrolizumab? } )

Y| Pembrolizumab? ‘

| alloSCT

Source: Adapted from Royal College of pathologist’s submission; Company submission,
section 3.3 (page 38), section 3.5 (page 40)

* No NICE clinical guidance on treatment of Hodgkin lymphoma
+ British Committee for Standards (BCSH) in Haematology guidelines suggested as
relevant to UK practice
* 1stline therapy can include:
« ABVD chemotherapy regimen with radiotherapy
+ BEACOPP chemotherapy regimen
* If no long term remission, ‘salvage therapy’ may include chemotherapy and/or
radiotherapy to enable autoSCT.
» Some patients ineligible for autoSCT; typically because of lack of clinical response or
factors such as age or comorbidity.
» Further detail on recommendations from the BCSH guidelines for the treatment of
classical Hodgkin Lymphoma can be found in the Company’s submission, section 3.5,
table 5 (page 40).

NICE TA446: Brentuximab vedotin for treating CD30-positive Hodgkin lymphoma
Recommendations:

National Institute for Health and Care Excellence
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Brentuximab vedotin is recommended as an option for treating CD30-positive

Hodgkin lymphoma in adults, only if:

» they have relapsed or refractory disease after autologous stem cell
transplant and

» the company provides brentuximab vedotin at the price agreed with NHS
England in the commercial access agreement.

1.2 Brentuximab vedotin is recommended for use within the Cancer Drugs

Fund as an option for treating CD30-positive Hodgkin lymphoma in adults, only

if:

» they have relapsed or refractory disease after at least 2 previous therapies
and

» they cannot have autologous stem cell transplant or multi-agent
chemotherapy and

 the conditions of the managed access agreement are followed.

1.3 These recommendations are not intended to affect treatment with
brentuximab vedotin that was started in the NHS before this guidance was
published. Adults having treatment outside these recommendations may
continue without change to the funding arrangements in place for them before
this guidance was published, until they and their NHS clinician consider it
appropriate to stop.

National Institute for Health and Care Excellence
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Treatment pathway (cont.)

* No consensus on management of RRcHL post-BV treatment
+ Single agent/reduced intensity chemotherapy may be used
+ Pembrolizumab is aimed at this point of the care pathway

Additional NICE guidance for RRcHL

TA462 Nivolumab is recommended, within its marketing

Nivolumab for treating authorisation, as an option for treating relapsed or

relapsed or refractory refractory classical Hodgkin lymphoma in adults after

classical Hodgkin autologous stem cell transplant and treatment with

lymphoma brentuximab vedotin, when the company provides
nivolumab in line with the commercial access
agreement with NHS England.

Source: Company submission, section 3.3 (page 38), section 3.5 (page 40); ERG report,
section 2.2 (page 21)

Nivolumab for treating relapsed or refractory classical Hodgkin lymphoma (2017) NICE
technology appraisal guidance 462, published 26 July 2017

National Institute for Health and Care Excellence
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Patient and professional feedback

« Areas of unmet need:

— People who don’t have a good enough remission from initial lines of therapy
to proceed to autoSCT

— People who don’t respond to BV post-autoSCT, or who respond to BV but
the remission is not durable and relapse occurs before alloSCT can be
carried out

— Older people who are not fit enough for autoSCT or alloSCT

« Pembrolizumab has a wider licence for use than nivolumab; allowing use in
people who have had BV but who can’'t have autoSCT

— Willinclude
» Older and more frail patients who will never be fit enough for transplant

» People who don't have a good enough remission to proceed to
transplant

— Usually younger and potentially fit enough for autoSCT/alloSCT

Source: Submission from the Royal College of Pathologists
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Patient and professional feedback (cont.)

« For people who relapse after autoSCT and BV:
— Pembrolizumab and nivolumab suggested as ‘interchangeable’
— An advantage of pembrolizumab is slightly less frequent administration

+ In UK, most patients with a durable remission are moved on to potentially
curative treatment (usually alloSCT); will not need prolonged pembrolizumab use

« Prolonged pembrolizumab treatment only for the rarer, frail patient group for
whom transplants can’t be used

From patient feedback for TA462:

+ Patients with RRcHL have symptoms which can be debilitating and distressing,
including fever, drenching night sweats, breathlessness, unexplained weight loss,
skin rash or itch, pains in the chest, abdomen or bones

+ Patients have to choose between treatments that may have little success or
many side effects, or palliative care and short life expectancy

« Many patients are young and fit with the potential for a long and active life if they
can undergo transplant

+ Patients and carers would like to see a cure, or strong, durable remission, and
treatments with lower toxicity profiles or reduced/manageable side effects

Source: Submission from the Royal College of Pathologists; patient feedback for TA462
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Decision problem

M Company submission | ERG’s comments

Populat
ion

Compar
ators

Source: Company submission, section 1.1 (page 19); section 4.1.1; ERG report, section 3

People with RRecHL who have As per NICE scope

received:

* autoSCT and BV

* BV when autoSCT is not a
treatment option

Single or combination
chemotherapy including
drugs such as gemcitabine,
vinblastine and cisplatin

Best supportive care (BSC)

* Overall survival

» Progression-free survival
* Response rates

» Adverse effects of

Standard of care as
per Cheah et al.
(2016).

BSC assessedas a
subsequent therapy in
base case and as a
comparator in a
scenario analysis

As per NICE scope;
except no long term
overall survival data

Cheah et al. includes multiple
comparators —some of which
are within scope, others are
not. Broadly matches
comparator in NICE scope
This study was used to provide
comparator data in TA462
ERG not aware of a more
appropriate data source for
SOC comparator

Mostly in-line with final scope.
However survival data is
immature and only 2 outcomes
(PFS and ORR) have been

treatment included in indirect
* Health-related quality of comparisons
life

(pages 22 to 26)

Standard of care as per Cheah et al. (2016) includes:
* Investigational agent(s)
+  Gemcitabine

* Bendamustine

»  Other alkylatory

* BV retreatment

* Platinum based

 autoSCT
« Other

Use of best supportive care (BSC) considered by company to be minimal at this stage of
the treatment pathway (eligible patients will receive therapy if feasible). Therefore BSC
applied by company in base-case model as subsequent therapy. Company submission,
section 5.2.4 (page 148)

National Institute for Health and Care Excellence
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Company’s clinical evidence
KEYNOTE-087

| |KEYNOTE-087

Design Phase Il single arm, open label trial
Population  Adults with RRcHL after:

Cohort 1 (n=69; autoSCT and BV (post-autoSCT)

4 from UK):
Cohort 2 (n=81, Salvage chemotherapy and BV (no autoSCT)
10 from UK)
Setting 51 study sites: 26 Europe (3 in UK), 11 US, 7 Japan, 4 Israel, 2 Australia,
1 Canada.

Intervention Pembrolizumab 200mg as a 30 minute infusion every 3 weeks in an
outpatient setting. On treatment for up to 2 years, or until unacceptable
toxicity or progression.

Outcomes Primary: Overall response rate (ORR) / Safety and tolerability
Secondary includes: ORR (investigator assessment), progression-free
survival, duration of response and overall survival

Source: Company submission: section 4.3.1 (page 50), section 4.7.1 (page 69)
On-going study. Efficacy data from most recent cut-off (21 March 2017).

No RCTs relevant to the decision problem were identified. Evidence for pembrolizumab is
based on the ongoing KEYNOTE-087 trial. Evidence for SOC is based on a retrospective
observational study (reported in Cheah et al. 2016; see later slides).

Rationale for use of single-arm, non-comparative trial: absence of established clinical
practice in this later line setting and limited number of eligible participants. From company
submission, section 4.3.1 (page 50).

Company submission focuses on cohorts 1 and 2 as per EMA licence requirements for
pembrolizumab. From company submission, section 4.3.1 (page 50).

Cohort 1: People with RRcHL who have failed to achieve a response or progressed after
autologous stem cell transplant (auto-SCT) and have relapsed after treatment with, or
failed to respond to, brentuximab vedotin post auto-SCT.

Cohort 2: People with RRcHL who were unable to achieve a complete response (CR) or

National Institute for Health and Care Excellence
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partial response (PR) to salvage chemotherapy and did not receive auto-SCT,
but have relapsed after treatment with, or failed to respond to, brentuximab
vedotin.

Cohort 3: People with RRcHL who have failed to respond to, or progressed
after, auto-SCT and have not received brentuximab vedotin post auto-SCT.
These patients may or may not have received brentuximab vedotin as part of
primary or salvage treatment.

The analysis of primary efficacy endpoints were based on the All Subjects as
Treated (ASaT) population, i.e., patients will be included if they receive at least
one dose of study medication. From company submission, section 4.4 (page
61).

Overall Response Rate (ORR): The proportion of patients in the analysis
population who have complete remission (CR) or partial remission (PR) using
IWG criteria (Cheson 2007) at any time during the study. Response for the
primary analysis was determined by blinded, independent central review
(BICR). Company submission (page 55).

Further exploratory end-points include changes in health-related quality-of-life
assessments from baseline using the European Organization for Research
and Treatment of Cancer (EORTC) Quality of Life (QoL) Questionnaire C30
(QLQ-C30) and European Quality of Life Five Dimensions Questionnaire
(EuroQoL EQ-5D). Full details can be found in the company submission,
section 4.3.1 (pages 55 and 56).

National Institute for Health and Care Excellence
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Company’s clinical evidence
KEYNOTE-087: Response rates

Response at week 12 Best overall response (at
March 2017)

Cohort 1 Cohort 2 Cohort 1 Cohort 2
CR (n) [ Bl 275% (19)| 24.7% (20)
PR (n) [ B 478% (33)| 42.0% (34)
OR [CR+PR] (n) [ Bl 754% (52)| 66.7% (54)
$D (n) [ I
PD (n) [ | I
No assessment - -

Median time to
response (range)

Median response
duration

CR: Complete remission, PR: Partial remission, OR: Objective response, SD: Stable disease; PD:
Progressive disease

Source: Company submission, section 4.7, table 14 (page 71), table 15 (page 72); section
4.8.2, table 19 (page 79)

Data from week 12 used in cost-effectiveness model (see later slides).

Overall Response Rate (ORR): The proportion of patients in the analysis population who
have complete remission (CR) or partial remission (PR) using IWG criteria at any time
during the study. Response for the primary analysis was determined by blinded,
independent central review (BICR). From company submission, section 5.3.1 (page 55)

Duration of response: For the subgroup of patients who achieve CR or PR, 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 comes first.

National Institute for Health and Care Excellence
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Company’s clinical evidence
KEYNOTE-087: Progression-free survival

From week 0 From week 12

Cohort 1 Cohort 2 Cohort 1 Cohort 2
Median PFS 16.7 months | 11.1 months
[95% ClI] [11.2 to not| [7.6t013.7]

reached]
Median CR N/A N/A
PFSby |pRr N/A N/A
response
atweek | OR N/A N/A
12 (CR+PR)
SD N/A N/A

PFS: Progression-free survival; CR: Complete remission, PR: Partial remission, OR: Objective response,
SD: Stable disease

Source: Company submission, section 4.7, table 17 (page 74), section 4.8.2, table 21
(page 80) and table 22 (page 82)

PFS is computed from a patients start point towards the first documented progression of
disease according to IWG criteria or death due to any cause, whichever occurs first,
expressed in days. Patients without an event (progression or death) at the time of last
tumour assessment are considered right censored at the last disease assessment date.
Responses are based on BICR assessment using IWG criteria (Cheson 2007). From
company submission, section 4.8.1 (page 76).

National Institute for Health and Care Excellence
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Company’s clinical evidence
KEYNOTE-087: PFS total treatment period (cohort 1)
so—_ -m%
80—_ %-o - -
T w] i WO
‘5 40_' be o = =0

Source: Company submission, figure 8 (page 85)
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Company’s clinical evidence
KEYNOTE-087: PFS total treatment period (cohort 2)
100 —_s- - ey
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Source: Company submission, figure 9 (page 85)
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Company’s clinical evidence
KEYNOTE-087: Overall survival

Overall survival (median)

Overall survival at 6 months

Overall survival at 12 months

Overall survival at 18 months

Source: Company submission: figures 10 and 11 (page 87); tables 25 and 26 (page 86)

Overall survival (OS) was defined as time from first dose intake to death due to any cause,
expressed in days. Patients without documented death are considered right censored at
the day of last contact. Patients who had a survival update after the data cut-off date of
March 2017 are censored at the cut-off date. From company submission, section 4.8.1
(page 77).
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Company’s clinical evidence
ERG’s comments

- I,
+ Although KEYNOTE-087 was well conducted, it is low-level evidence by
design (non-comparative and open-label)

+ Size of population small (h=150; 14 from UK) — but available population
matching scope for assessmentis small; conducting a larger trial
challenging

+ People over 65 years underrepresented in trial (all participants in cohort
1 and 85.1% in cohort 2 were under 65 years)

« [} in cohort 1 and [Jin cohort 2 had 5 or more prior therapies before

pembrolizumab and could be more heavily treated than typical in UK
practice

+ Adequate follow-up for main outcome (overall response rates); but
progression-free and overall survival data are not fully mature

Source: ERG report, section 4.2 (pages 31 to 38); section 4.2.2.5 (page 39); section
4.2.2.6 (page 41),

National Institute for Health and Care Excellence
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Company’s clinical evidence
Indirect treatment comparison with SOC (Cheah et al. 2016)

* No data providing direct comparison between pembrolizumab and
comparator

+ Single study (Cheah et al. 2016) considered relevant to the decision
problem — used in naive indirect comparison and matched adjusted
indirect treatment comparison (MAIC)

Cheah et al. (2016)
* Retrospective observational study from the US (2007 to 2015)
* Included participants who had:

— BV treatment for relapsed Hodgkin lymphoma
— Disease progression at any time after BV treatment

+ Before having BV treatment:

— ~70% had previous stem cell transplant (66 autoSCT; 4 alloSCT),
— ~30% had no stem cell transplant

Source: Company submission, section 4.10.4 (page 89), section 4.10.8 (page 91); ERG
report, section 4.3 (pages 46 to 49)

Further details of Cheah et al. (2016) can be found in the company submission, section
4.10.4 (page 89). Further details on methods used for the indirect comparisons can be
found in the company submission, section 4.10.12 (pages 92 and 93) and in the ERG
report, section 4.4.1 (page 50 onwards)

The MAIC used weighting to match individual patient data from KEYNOTE-087 to summary
data from Cheah et al. Initial matching used all variables available in both KEYNOTE-087
and Cheah et al. These were: ECOG >0 (%), B symptoms (%), Age >45 (%), Albumin <40
g/l (%), Haemoglobin <105 g/l (%), Lymphocytes <0.6 x 109 (%), White blood cells >15 x
109 (%), Max Tumour Diameter >4 cm (%), Any extranodal site (%), Female (%), and Prior
lines (mean/median). Variables were only excluded from the matching if there were
problems with model convergence. Most analyses only excluded one variable ‘median prior
lines’, but the analysis of ORR for cohort 1 in the 12-week scenario only included four
variables in the matching model. From ERG report, section 4.4.1 (page 52)

National Institute for Health and Care Excellence
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Company’s clinical evidence
Indirect treatment comparison with SOC (Cheah et al. 2016)

ERG’s comments

« Committee for TA462 accepted Cheah et al. (2016) as appropriate
comparator study for people with RRcHL who have had autoSCT and BV
(equivalent to cohort 1 in this assessment)

« Cheah et al. population is a mixture of cohorts 1 and 2; population most
comparable to cohort 1 (~70% had autoSCT)

« Separate cohort analysis (corresponding to cohorts 1 and 2 from
KEYNOTE-087) from Cheah et al. not provided

+ Using whole population data from Cheah et al. likely to overestimate
pembrolizumab effect in cohort 1 and underestimate effectin cohort 2 in
a naive comparison (based on observed KEYNOTE-087 results between
cohorts)

Source: ERG report, section 4.3 (pages 46 and 47)

National Institute for Health and Care Excellence
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Company’s clinical evidence
Indirect comparison: Progression-free survival

Comparison Hazard ratio (95% ClI)
Pembrolizumab (KEYNOTE-087) versus SOC (Cheah)

From study initiationto From study initiation to

week 12 most recent observation

1 Naive I I
MAIC I .

2 Naive I I
MAIC I I

Cl: Confidenceinterval; MAIC: Matched Adjusted Indirecttreatment comparison; SOC: Standard of care

* Hazard ratio for cohort 1 more favourable to pembrolizumab in the
MAIC
ERG comments

+ Almost all PFS results show significant benefit for pembrolizumab
versus SOC

* One exception: naive comparison in cohort 1 at week 12 — non-
significant difference favouring pembrolizumab

Source: Company submission, tables 27 and 28 (page 96); ERG report, section 4.4.2
(page 47)

Methods used for the naive indirect comparison and matched adjusted indirect treatment
comparison (MAIC) for progression-free survival analysis can be found in the company
submission, section 4.10.12 (pages 92 and 93).

National Institute for Health and Care Excellence
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Company’s clinical evidence
Indirect comparison: Objective response rate (ORR)

Cohort | Comparison Odds ratio (95% Cl)
Pembrolizumab (KEYNOTE-087) versus SOC (Cheah)

Response at week 12 Best overall response
(KEYNOTE-087) versus

best overall response

(Cheah et al.)

1 Naive I I
MAIC - -
2 Naive I .
MAIC . .

Cl: Confidenceinterval, MAIC: Matched Adjusted Indirect treatment comparison; SOC: Standard of care

*+ MAIC increases odds ratio (relative to naive comparison)

ERG comment
+ All results for ORR significantly favour pembrolizumab over SOC

Source: Company submission, tables 29 and 30 (page 97); ERG report, section 4.4.2
(page 54)

Response at week 12: Compares response at 12 weeks in KEYNOTE-087
(Pembrolizumab) and best overall response in Cheah et al. (SOC).

Odds ratios for ORR were also provided using Cheah et al. with data from patients who
received investigational agents (n=28) removed. See ERG report, section 4.4.2, table 4.15
(page 54)
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Company’s clinical evidence
Indirect comparison: Complete response (CR)

Cohort | Comparison Odds ratio (95% CI)
Pembrolizumab (KEYNOTE-087) versus SOC (Cheah)

CR response at week 12 CR as best overall
(KEYNOTE-087) versus response

CR as best overall

response (Cheah et al.)

1 Naive [
MAIC e
2 Naive [ ]
MAIC [ ]

CR: Complete response; Cl: Confidenceinterval; MAIC: Matched Adjusted Indirect treatment comparison;
SOC: Standard of care

Source: Company submission, tables 31 and 32 (pages 98 and 99).
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Company’s clinical evidence
Indirect comparison: Partial response (PR)

Cohort | Comparison Odds ratio (95% CI)
Pembrolizumab (KEYNOTE-087) versus SOC (Cheah)

PR response at week 12 PR as best overall
(KEYNOTE-087) versus response

PR as best overall

response (Cheah et al.)

1 Naive [
MAIC e
2 Naive [ ]
MAIC [ ]

PR: Partial response; Cl: Confidenceinterval, MAIC: Matched Adjusted Indirect treatment comparison;
SOC: Standard of care

Source:

Company submission, tables 33 and 34 (page 100)
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ERG's critique
Indirect comparisons (KEYNOTE-087 and Cheah et al.)

« Baseline characteristics and methods of outcome assessment differ
between KEYNOTE-087 and Cheah; MAIC does try to match populations

* Full Cheah population as comparator for cohort 1 probably acceptable

+ Full Cheah population as comparator for cohort 2 problematic:

— Only 28% participants did not have stem cell transplant
— Population differences in age, ECOG scores, B symptoms, Haemoglobin,
Lymphocytes, Albumin, White cell count and Bulky Lymphadenopathy

+ MAIC based on Cheah et al. population characteristics — may not
represent UK population

* Naive indirect comparison based on 2 different populations and study
designs (prospective and retrospective)

« MAIC likely to include systematic error

— Reliant on variables reported in Cheah et al; unlikely to be all relevant
prognostic variables and effect modifiers

« Major limitations for both naive and MAIC analyses; neither fully reliable
for decision making

Source: ERG report, section 4.4.1 (pages 50 to 53)

In the economic model, the naive indirect comparison results are used in the base-case
analysis, and the MAIC results are used in a scenario analysis
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Company’s clinical evidence
Adverse events: KEYNOTE-087

1 or more adverse events (n)

Cohort 1 (n=69) | Cohort 2 (n=81

Drug related adverse event® (n)
Toxicity grade 3-5 adverse event (n)

Toxicity grade 3-5 drug-related adverse
events (n)

Non-serious adverse events (n)

Serious adverse events (n)

Serious drug-related adverse events (n)
Discontinued due to an adverse event (n)

Discontinued due to drug related adverse
event (n)

Discontinued due to a serious drug-related
adverse event (n)

* Determined by investigator to be related to the drug

Source: Adapted from company submission, section 4.12.1, table 39 (pages 107 and 108)
Data from KEYNOTE-087 with a cut-off date of 25 September 2016
ASaT population: all enrolled patients who received at least one dose of study treatment.

Further detail on adverse reactions from KEYNOTE-087 can be found in the company
submission, section 4.12 (starts page 105)
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Company’s model

Model structure » Short term model with decision tree element (first
12 weeks)
» Markov models (from week 12)
Population » People with RRcHL after autoSCT and BV have

failed (Cohort 1)
» People with RRcHL (who are autoSCT ineligible)
after BV has failed (Cohort 2)

Comparator « Standard of care

» Best supportive care (only in scenario analysis)
Time horizon Lifetime (40 years)
Cycle length 1 week (with half-cycle correction)

Measure of health effects Eeal\Ng

Discounting of utilities 3.5% per annum
and costs

Perspective NHS/PSS (costs to the NHS included, but PSS costs
not considered because of lack of data)

Source: Company submission, section 5.2.1 (page 137), section 5.2.2. (page 138), section
5.2.3 (page 145), section 5.2.4 (page 148).

The use of best supportive care (BSC) suggested to be minimal at this stage of the care
pathway (based on BCSH guidelines and clinician opinion) because eligible patients likely
to receive treatment where possible. From company submission, section 5.2.4. (page 148)
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Company’s model
Structure

Week 0 At week 12 . Week 12 to maximum lifetime horizon of
es

to week —Y 40 years
1 2 alloSCT

No ..

Yes
£ ol = Yy—> B Death
No N

Post-alloSCTpathwaymodel

alloSCT

00

N
e Non-alloSCTpathway model

Source: Adapted from company submission, section 5.2.2, figure 13 (page 140); section
5.2.2 (pages 142 and 143)

Short-term decision tree model (weeks 0 to 12)
» Patients enter the model as progression free (PF) and receive treatment (pembrolizumab
or SOC)
* Over first 12 weeks:
» Patients can remain PF, progress (PD) or die
+ At 12 weeks, patients who are PF are partitioned by response:
» Complete response (CR)
» Partial response (PR)
» Stable disease (SD)
» At week 12, patients can have alloSCT or continue on treatment (pembrolizumab or
SOC)
» Probability of having alloSCT depends on response status of patient (CR,PR,SD or PD)
* Assumed that no people with progressed disease have alloSCT

Longer term Markov model (week 12 to death)
+ After the decision tree, patients enter one of 2 independent Markov models depending
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on whether they have alloSCT or not

Non-alloSCT pathway:

» Patients allocated to PF state (if CR, PR or SD at week 12) or PD (if PD at
week 12)

» Patients in PF state continue with treatment (pembrolizumab or SOC) until
toxicity, PD or death

Post-alloSCT pathway

» Patients enter ‘alive’ state at week 12 and discontinue previous treatment

» Outcomes assumed to be the same regardless of previous treatment
(pembrolizumab or SOC)

» Health state utility in ‘alive’ state varies between first 100 days and post-100
days to account for effect of treatment and recovery

* No PD state in the post-alloSCT pathway
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Company’s model
Structure (cont.)

+ Higher rates of response expected with pembrolizumab expected to yield
an overall increase in the uptake of alloSCT, leading to significant clinical
benefits to patients because of the chance for cure with alloSCT

+ Goal of alloSCT is cure; therefore model does not consider impact of
post-alloSCT progressive disease (PD)

— Omission of PD in post-alloSCT pathway simplifies calculation of post-
alloSCT survival

— Role of PFS in determining quality of life of patients who undergo alloSCT is
unclear

« All alloSCTs assumed to occur at week 12, based on:

— Mean number of administrations of pembrolizumab in the small number of
ieoile who have received alloSCT in KEYNOTE-087 (

)

— Time of first tumour assessment in KEYNOTE-087 was 12 weeks after
treatment initiation

— Clinician survey suggests median of 12 weeks of SOC prior to alloSCT

Source:
216)

Company submission, section 5.2.2 (pages 142 and 143); section 5.6.3 (page
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ERG’s critique

Model structure

+ Patients can only have alloSCT 12 weeks after starting treatment

— Main goal of pembrolizumab is to enable alloSCT - this should be
represented as accurately as possible in the model

— Model incorporating a continuous probability of having alloSCT was
requested; not provided by company because:

» alloSCT data from KEYNOTE-087 not considered to reflect UK practice
« Time-to-alloSCT data from Cheah et al. not available

— Company state that the assumption of no alloSCT after week 12 would be
conservative. ERG not convinced by this statement because:

» Issue not appropriately explored by company

» |t is unclear how many cases of people responding to treatment and
being considered for alloSCT after 12 weeks would occur for
pembrolizumab and SOC

+ Assumption that alloSCT performed immediately after response

— Doesn't consider time taken to identify donor and schedule procedure

— Procedure potentially performed at 12 to 24 weeks (in-line with assumption
in TA462)

Source:

ERG report, section 5.2.2 (pages 64 and 65)
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ERG’s critique

Model structure (cont.)

— AlloSCT in model therefore carried out earlier than expected in clinical
practice; consequently post-alloSCT benefits occur earlier.

— Unlikely to be conservative assumption as more patients on pembrolizumab

proceed to alloSCT (compared to SOC)
* No progressed disease state in post-alloSCT pathway

— Disease progression not considered post-alloSCT despite Lafferty et al.
(2017) reporting progression free survival at 1 year post-alloSCT of 54%

— Post-alloSCT survival modelled independent of underlying disease state,;
potentially biases survival in favour of pembrolizumab

* Model structure inconsistent with TA462
— Different model structure to the one used in TA462

— Limitations/simplifications in current model not present in model presented
for TA462

— Impact of inconsistencies uncertain

Source:

ERG report, section 5.2.2 (pages 64 and 65)
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Company’s model
Comparators

+ SOC assumed to comprise of therapies described in Cheah et al. (2016),
with some treatments removed to reflect UK practice and allow
costs/utilities to be calculated:

— '‘Other’ treatments
— Second autoSCT
— BV retreatment

+ SOC therefore assumed to consist of chemotherapy, bendamustine or
investigational agents — numbers based on Cheah et al.

* Proportion of people having chemotherapy obtained by pooling number
patients having different chemotherapy regimens from Cheah et al.

— Composition of chemotherapy in UK practice assumed to be based on equal
use of regimens specified by BCSH guidelines

+ Best supportive care (BSC) not included in base-case analysis

— Company state that use is minimal at this stage of treatment pathway
(eligible patients will receive therapy if feasible)

— BSC applied as subsequenttherapy in base case

— Scenario analysis assesses BSC as comparator

Source: Company submission, section 5.2.4 (pages 146 and 147)

Standard of care chemotherapy was assumed to be equal usage of all regimens specified
for the treatment of relapsed or refractory HL within BCSH guidelines (ASHAP, DHAOX,
DHAP, ESHAP, GDP , GEM-P, GVD, ICE, IGEV, IVE, IVOx, MINE). From company
submission, section 5.5.5.1 (page 202)
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Company’s model
ERG's critique: Intervention and comparators

+ BSC not included in base-case analysis — inconsistent with NICE scope
+ Pembrolizumab assumed to be stopped after 24 months in base-case
analysis; as per KEYNOTE-087 protocol but not SmPC

— Unclear if pembrolizumab in UK practice would be provided for maximum of
24 months
— Effect of continuing treatment after 24 months investigated in scenario
analysis
+ Total population data from Cheah et al. used — including people treated
with investigational agents

— Approach is reasonable — excluding investigational agent patients may bias
sample

Source: ERG report, section 5.2.4 (pages 67 and 68)
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Company’s model
Treatment effectiveness

« Comparative data from naive indirect comparison of data from
KEYNOTE-087 cohorts 1 and 2 (pembrolizumab) and Cheah et al.
(2016) (SOC) used in base-case

+ Data from a MAIC of pembrolizumab and SOC used in a scenario
analysis

* No evidence identified on efficacy of BSC in this population
— Scenario analysis for BSC as comparator uses SOC efficacy data

ERG general comments on treatment effectiveness:
+ Use of naive comparison data in base-case is appropriate

+ The model structure requires different survival curves to be fitted for pre-
and post 12 weeks — this leads to loss of data and further uncertainty

Source: ERG report, section 5.2.6 (pages 68 to 70)
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Company’s model
Progression-free survival (weeks 0 to 12) - KEYNOTE-087

+ Pembrolizumab: parametric models fitted to all data from KEYNOTE-087;
because only small number events occurred in first 12 weeks

+ Fit of parametric models to Kaplan-Meier data for cohorts 1 and 2 shown
on following slides

« PFS for SOC estimated by applying HR from naive indirect comparison
to the pembrolizumab model (cohort 1 HR: i}, cohort 2 HR: )

— HRs used were produced from data from study initiation to most recent
observations available, rather than to week 12

Source: Company submission, section 5.3.1 (page 153)
Naive direct comparison hazard ratios (HRs) previously described (slide 22)

A PFS HR from week 12 to end of follow-up could not be estimated given the low number
of events post week 12 observed in Cheah et al. Therefore, weeks 0 to 12 were not used to
estimate the effect of treatment as it would double count patients if the week 0 to end of
follow-up HR was applied after the week 0 to 12 HR. From company submission, section

5.2.2 (page 141)
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Company’s model
PFS (week 0 to 12) — cohort 1 KEYNOTE-087

Source: Company submission, section 5.3.1, figure 16 (page 154)

Summary of goodness-of-fit of the survival models for cohort 1 can be found in the
company submission (table 58, page 153)

Log-logistic used in the base case model as it had the best statistical fit (lowest AIC/BIC)
and predicted the most comparable rate of patients progression-free compared to the
observed data at week 12. From company submission, section 5.3.1 (page 154)
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Company’s model
PFS (week 0 to 12) — cohort 2 KEYNOTE-087

Source: Company submission, section 5.3.1, figure 17 (page 156)

Summary of goodness-of-fit of the survival models for cohort 1 can be found in the
company submission (table 59, page 155).

The generalised gamma had the best fit both statistically and visually compared to all other
distributions, and was applied in the base case model. However, it overestimated the
proportion progression-free at week 12 compared to the observed data; therefore, the
Weibull was considered during scenario analysis as it predicted a lower proportion of
patients progression-free at week 12 and had the third best statistical fit (AIC/BIC). From
company submission (page 156)
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Company’s model
Overall survival (week 0 to 12) — cohort 1

Source: Company submission, section 5.3.1, figure 18 (page 157)

Parametric models fitted to all observed data from KEYNOTE-087. Summary of the
goodness of fit qualities of the survival models for cohort 1 can be found in the company
submission, table 60 (page 157).

It was assumed that overall survival on SOC would be equivalent (as any HR estimated
from an indirect comparison with Cheah et al. would have significant uncertainty). From
company submission, section 5.3.1 (page 156).

No meaningful difference in statistical fit, visual fit or predicted number patients alive at 12
weeks. Log-normal was used in the base case (it predicted the highest rate of mortality at
week 12). From company submission, section 5.3.1 (page 158).
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Company’s model
Overall survival (week 0 to 12) — cohort 2

Source: Company submission, section 5.3.1, figure 19 (page 159)

Summary of the goodness of fit qualities of the survival models for cohort 2 can be found in
the company submission, table 61 (page 158)

No meaningful difference in statistical fit, visual fit or predicted number patients alive at 12
weeks. The exponential model was used in the base case (it predicted the highest rate of
mortality at week 12). From company submission, page 159.
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Company’s model
Pre-week 12 analysis: ERG's critique

* Models were fitted to all available data from entire study period (not just
first 12 weeks)

* Few events occurred in first 12 weeks; therefore fitted curves likely to
have been influenced more by the post-12 week period

« ERG considered obtaining pre-12 week OS and PFS from entire study
data to be questionable
— Particularly apparent for cohort 2 progression-free survival model fit after
week 11
— Suggestion that Weibull over predicts the proportion of patients progression-

free at week 12 to a lesser extent than generalised gamma not accepted by
ERG

Overall survival

« Company used pre-12 week OS models that predicted highest mortality
at week 12, disregarding statistical fit

+ ERG preferred to use models with best statistical fit

Source: ERG report, section 5.2.6.1 (page 71)

Models used in ERG base-case:
Overall survival (pre-week 12)

Cohort 1: Exponential

Cohort 2: Lognormal

From ERG report, section 5.3 (page 99)
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Company’s model
Response rates at week 12

+ Cohort specific response rates at week 12 obtained from KEYNOTE-087

« SOC response rates estimated using ORs from naive indirect
comparison (CR/PR at 12 weeks in KEYNOTE-087 compared to CR/PR
as best overall response in Cheah et al.):

Mean (SE) Mean (SE)
CR I .
PR . .

Source: Company submission, table 63 (page 160); Corrected table 62 from the company
submission provided in clarification response

Results of naive indirect comparison presented in earlier slides (slides 24 and 25)
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Company’s model
Uptake of alloSCT at week 12 (conditional on response)

+ KEYNOTE-087 data not used in model. Uptake of alloSCT was low
overall (JJlD); but was higher among UK participants (Jficohort 1;
- cohort 2)

* The proportion of people having alloSCT at 12 weeks, depending on their
response to treatment, was estimated from clinician surveys:

Response % people expected to receive alloSCT

MSD survey Alternative Overall

mean (n=16)  survey mean
mean*
CR 56.79% R ]
PR 4393% |R e
SD 18.36% |EIR ]

* alternative clinician survey completed by Bristol-Myers
Squibb and presented marked as academic in confidence
in presentation for TA462

Source: Company submission, section 5.3.1 (pages 160 and 161); Response to
clarification questions; ERG report, section 5.2.6 (page 73)

Further detail on the clinician survey can be found in the company submission, section
4.11.1 (pages 102 onwards)

Assumed that people in a progressed disease (PD) state did not have alloSCT. The MSD
clinical survey did have responses that suggested alloSCT may be done for people in PD
state; however, following further discussion with UK clinicians, alloSCT was not applied in
this state because it was not thought to be standard UK clinical practice. From Company
submission, section 5.3.1 (page 160 and 161)
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Uptake of alloSCT at week 12
ERG’s critique

* People with progressive disease assumed not to have alloSCT:

— Despite company survey suggesting that some patients with PD would have
alloSCT

— Assumption based on clinician feedback: not standard UK practice that
people in PD state would get alloSCT

— Company did not explain why discussion with UK clinicians overrode survey
results

— ERG used MSD survey result to provide probability of having alloSCT for
people in PD state in its base-case analysis

+ Combination of MSD and BMS clinician surveys may introduce bias
— Possible that the surveys may include responses from the same clinicians

— ERG considered that use of MSD survey data alone more in line with
committee preference in TA462

— ERG preferred to use MSD survey data only in base-case analysis

Source:

ERG report, section 5.2.6 (pages 74 and 75)
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Company’s model (non-alloSCT pathway)
Progression-free survival (post-week 12) — KEYNOTE-087

* Pembrolizumab: parametric models fitted to all data from KEYNOTE-087
from week 12

* PFS for SOC estimated by applying HR from naive indirect comparison
to the pembrolizumab model

— Because more than half progression events in Cheah et al. occurred in first
12 weeks, company considered that it was not possible to estimate HR
between treatments post-12 weeks

— Assumed that treatment effect was constant across pre- and post-12 weeks
(cohort 1 HR:Jilk cohort 2 HR: |

+ Fit of parametric models to Kaplan-Meier data for cohorts 1 and 2 shown
on following slides

Source: Company submission, section 5.3.1 (page 162).
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Company’s model
PFS (from week 12) — cohort 1

Source: Company submission, section 5.3.1, figure 20 (page 164)

Summary of goodness-of-fit of the survival models for cohort 1 can be found in the
company submission (table 65, page 163)

Exponential model used in base case because it had the best statistical fit, it provided the
closest estimates to the median and 1-year PFS of the observed data and it followed a
hazard rate over time consistent with that observed within Cheah et al. From company
submission, section 5.3.1 (page 164)
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Company’s model
PFS (from week 12) — cohort 2

Source: Company submission, figure 21 (page 167)

Summary of goodness-of-fit of the survival models for cohort 1 can be found in the
company submission, table 66, (page 166).

Generalised gamma was best performing model according to AIC and BIC. However final
drops in KM curve (from month 11) stated to be associated with considerable uncertainty
because of low patient numbers (n=3). All models underestimated the median and 1-year
PFS compared to KEYNOTE-087 data; particularly the generalised gamma. Therefore,
despite the superior visual fit to the tail of the Kaplan-Meier data, this model was not used
for analysis. Exponential model was used in base case analysis and the Gompertz was
used in a scenario analysis. From company submission, section 5.3.1 (page 167).
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Company’'s model
PFS (from week 12): ERG's critique

* Uncertainties about extrapolating PFS data post-week 12

— ERG unconvinced sufficient justification to rule out generalised gamma
(model with best statistical fit) distribution for cohort 2

— ERG noted that the choice of model for post-12 week PFS was influential on
model results; use of exponential for cohort 2 favoured pembrolizumab

* Pre-and post-12 week HR equal

- Use of constant HR lacks face validity; different parametric models used pre-
and post-12 weeks

Source: ERG report, section 5.2.6 (pages 76 and 77)

Use of alternative parametric survival models for post-week 12 PFS investigated by ERG in
exploratory analysis (results presented on later slides). From ERG report, section 5.3.2
(page 100)
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Company’s model
Time on treatment (ToT) post-12 weeks: KEYNOTE-087

* PFS not considered a suitable proxy for time on treatment
post-week12 (people discontinue use before progression)

« Use of PFS would overestimate pembrolizumab costs

+ Time on treatment data from KEYNOTE-087 extrapolated to
provide estimates for model (following slides)

» PFS used as a proxy for time on treatment for SOC

Source: Company submission, figures 24 and 25 (page 175)

Treatment is discontinued for people receiving alloSCT in the model.

For people not having alloSCT, time to treatment discontinuation data from KEYNOTE-087
was used for post-week 12 for people having pembrolizumab (model fitting on following
slides). For SOC post-week 12, progression-free survival was used as a proxy for time on
treatment.

Pre-week 12, progression-free survival was used as a proxy for time to treatment
discontinuation for both SOC and pembrolizumab. From ERG report, section 5.2.6.6 (page
80)
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Company’s model
Time on treatment post week 12: KEYNOTE-087 (cohort 1)

Source: Company submission, section 5.3.1, figure 26 (page 178)

Summary of goodness-of-fit of the models for cohort 1 can be found in the company
submission (table 70, page 177)

The models had similar medians, restricted means, statistical and visual fits to the
KEYNOTE-087 data. The exponential model was used for the base case analysis because
it had the best statistical fit and this model has been used for the base case PFS. From
company submission, section 5.3.1 (page 178)

National Institute for Health and Care Excellence
Pre-meeting briefing — Pembrolizumab for treating relapsed or refractory classical Hodgkin lymphoma
Issue date: December 2017

50



CONFIDENTIAL

Company’s model
Time on treatment post week 12: KEYNOTE-087 (cohort 2)

Source: Company submission, section 5.3.1, figure 27 (page 180)

Summary of goodness-of-fit of the models for cohort 2 can be found in the company
submission (table 71, page 179)

All parametric models (except log-normal) had similar statistical fits to the observed data.
The exponential model was used in the base-case analysis for consistency with the base-
case PFS distribution. From company submission, section 5.3.1 (page 180)
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Company’s model
Time on treatment: ERG’s critique

* Inconsistency in how time to treatment discontinuation estimated in pre-
12 week period and post-week 12 for SOC (PFS used as proxy), and in
post-12 week period for pembrolizumab (from extrapolated KEYNOTE-
087 data)

« Assumption that treatment capped at 24 months not in line with
marketing authorisation
— Effectiveness data from KEYNOTE-087; maximum treatment duration 24
months
— Model may underestimate cost of pembrolizumab if treatment is continued
after 24 months in clinical practice

Source: ERG report, section 5.2.6.6 (page 80)
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Company’s model
Mortality (pre- and post-progression) in non-alloSCT pathway

* Mortality pre-progression (for people who have not had alloSCT):

— Limited survival data available from KEYNOTE-087 for participants
who have not progressed.

— Mortality rates for general population (adjusted for age and sex) used
in model

— ERG comment: Uncertain about impact of this assumption on model
outcomes

+ Post-progression survival (for people who have not had alloSCT):

— Number of participants who have progressed in KEYNOTE-087
judged too small to estimate robust post-progression survival

+ ERG agreed that KEYNOTE data too immature to be used in present
analysis (based on provided scenario analysis using KEYNOTE data)

— Cheah et al. (2016) used as most appropriate data source
— No post-progression survival benefit for pembrolizumab assumed

Source: Company submission (pages 168 to 170); ERG report, section 5.2.6 (page 77)

The ERG highlighted inconsistency in the choice of data sources for survival post-week 12,
which was justified by the company because KEYNOTE-087 overall survival data are too
immature. From ERG report, section 5.2.6 (page 70). This relates to both mortality in the
non-alloSCT pathway (this slide) and the alloSCT pathway (next slide)

National Institute for Health and Care Excellence
Pre-meeting briefing — Pembrolizumab for treating relapsed or refractory classical Hodgkin lymphoma
Issue date: December 2017

53



CONFIDENTIAL

Company’s model
Survival post-alloSCT: Lafferty et al. (2017)

+ Lafferty etal. (2017) used to estimate overall survival of people after
having alloSCT; KEYNOTE-087 overall survival data too immature

« This study was used in economic model for NICE TA462

+ Fit of parametric models to the data shown on following slide

* Models showed declining hazard over time; therefore control added to
ensure that mortality rate always greater than or equal to general
population all-cause mortality (age and sex adjusted)

ERG’s comments on Lafferty et al. (2017):

« Small retrospective case series from single UK centre (13 participants
with Hodgkin lymphoma); only available as an abstract

+ Use of this study means substantial uncertainty around post-alloSCT
survival

+ ERG suggested assumptions made about censoring in this study by the
company may overestimate post-alloSCT survival

* Uncertainty in which approach best to use; company chose approach
that is most favourable to pembrolizumab

Source: Company submission, section 5.3.1 (page 170); ERG report, section 4.2.3 (page
44); section 5.2.6.4 (pages 77 to 79)

Figure 5.4 in the ERG report (page 79) compares the ERG’s and company’s approach to
estimating post-alloSCT overall survival based on Lafferty et al. data

NICE TA462: Nivolumab for treating relapsed or refractory classical Hodgkin lymphoma
(2017)
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Company’s model
Survival after alloSCT : Lafferty et al. (2017)

Lafferty (2017) - OS adjusted

100%
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Source: Company submission, figure 23 (page 174): OS after alloSCT adjusted for all-
cause mortality extrapolations

Summary of goodness-of-fit of the survival models can be found in the company
submission table 68 (page 171) and table 69 (page 173)

Weibull distribution used in the company’s base case despite not having the best statistical
fit (it had the 5 best fit), because (1) generalised gamma (which had the best fit) predicted
infinite survival beyond 150 months and had to be adjusted, (2) there were only small
difference in the AIC/BIC scores, (3) the ERG in NICE appraisal TA462 considered the log-
normal and Weibull as most clinically plausible and (4) Weibull was suggested to be a
conservative option (lowest mean survival and percentage alive at 40 years). The log-
normal distribution was used in a scenario analysis. From ERG report, section 5.2.6.4
(pages 77 and 78) and company submission (page 174)
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Company’s model
Adverse events

* Included adverse events (AEs) included in previous appraisal of Hodgkin
lymphoma (TA462)

— In KEYNOTE-087 all additional grade 3+ adverse events occurred in 2 or
fewer participants

« AEs applied in model as one-off cost and disutility in first model cycle

+ Patients on treatment after 1 year assumed not to experience severe
AEs

+ Investigational agents assumed to have no AEs
ERG’s comment

+ AE incidence for SOC incorrectly calculated; incidence rates of AEs for
SOC over-estimated. Likely to be a favourable assumption for
pembrolizumab; but unlikely to be influential

Source: Company submission, section 5.3.5 (page 182); ERG report, section 5.2.7 (pages
80 and 81)

Further detail on incidence of adverse events included in model can be found in tables 73
and 74 (page 184) of the company submission
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Company’s model
Health state utility values

Progression-  Pembrolizumab (cohort 1) -
free Pembrolizumab (cohort 2) [

Standard of care -
Progressed e

Progression-free
+ Calculated from utility values from KEYNOTE-087 at week 12

« Response specific utility values (CR/PR/SD) weighted by response rates from
KEYNOTE-087 (for pembrolizumab) or Cheah et al. (for standard of care) to
calculate progression-free utility value

Progressed disease

« PD utility from KEYNOTE-087 (JJJl)) not used. Company stated that week 12
utility observation may not capture longer-term disutility associated with
progression

+ Value calculated based on utility decrement (0.33) between SD and PD in
Swinburn et al. (2015); applied to KEYNOTE-087 SD utility

Source: Company submission, section 5.4.7, table 80 (page 193); ERG report, section
5.2.8 (page 81)

Swinburn et al. (2015) Health utilities in relation to treatment response and AEs in RRcHL
and systemic anaplastic large cell Lymphoma

Disutility from adverse events were also applied in the model. Details can be found in the
company submission, section 5.4.6 (starts page 189). Overview of adverse event disutilities
presented in ERG report, section 5.2.8, table 5.12 (page 82)

Age related utility decrements were applied in all health states. Details can be found in the
company submission, section 5.4.8 (page 194)
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Company’s model
Health state utility values: post-alloSCT

Health state Utility value

AlloSCT Up to 100 days 0.773
Post 100 days 0.865

+ ‘Baseline’ utility value (post 100 days) calculated from response specific
utility values from KEYNOTE-087 (at week 12) weighted by response
rates 100 days post-alloSCT from Lafferty et al. (2017)

+ Disutility (from Kurosawa et al. 2015) applied in first 100 days to account
for acute graft versus host disease (GVHD) after alloSCT in 61.5%
people (incidence from Lafferty etal. 2017)

Source: Company submission, section 5.4.6.1 (page 192), section 5.4.8 (pages 193 and
194)

Kurosawa S, Yamaguchi T, Mori T, Kanamori H, Onishi Y, Emi N, et al. Patient-reported
quality of life after allogeneic hematopoietic cell transplantation or chemotherapy for acute
leukemia. Bone Marrow Transplant. 2015;50(9):1241-9
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Company’s model: utility values
ERG’s critique

+ Utility values in company base-case based on observations from
week 12 in KEYNOTE-087 only

— Mixed effects model analysis incorporating all EQ-5D data from KEYNOTE-
087 subsequently provided and preferred by ERG for their analysis

+ Estimated PD utility from KEYNOTE-087 not used in company base-
case; decrement from Swinburn et el. used

— Company did not provide evidence showing long term impact of progression
consistent with utility decrement from stable disease calculated from
Swinburn et al. (2015) (0.33)

— Noted that ERG in TA462 considered utility results from Swinburn et al.
(2015) as outliers which may not be realistic; and methodology in the paper
deviates from NICE reference case

— ERG preferred to use progressed disease utility from KEYNOTE data (using
provided mixed effects model analysis)

+ ERG questioned use of response rates for all participants (that do and do
not have alloSCT) to estimate utilities for people who do not have
alloSCT

Source: ERG report, section 5.2.8 (pages 81 to 83)

Detail on utilities estimated from mixed effects model using all observed EQ-5D data from
KEYNOTE-087 can be found in the ERG report, section 5.2.8 (page 83)
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Company’s model: utility values
ERG's critique (cont.)

+ ERG preferred to use utility data from Kurosawa et al. (rather than the
disutility from this study applied to KEYNOTE derived utility) to account
for GVHD in first 100 days post-alloSCT

+ Overview of utilities used in company and ERG base-case analyses:

Health state Company |ERG base-
base-case |case

Progression-free Pembrolizumab cohort 1
(first 12 weeks)

Pembrolizumab cohort 2

SOC
Progression-free Pembrolizumab cohort 1
(after first 12 weeks;  pempbrolizumab cohort 2
no alloSCT)

SOC
Progressive disease
Post-alloSCT (first 100 days)
Post-alloSCT (post 100 days)

Source: ERG report, section 5.2.8, table 5.14 (pages 84 and 85)
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Company’s model
Resource use and costs - pembrolizumab

Acquisition costs of pembrolizumab

Cost £2.630 for 100mg vial

Dose 200mg on 1 day per cycle

Cycle Cycle length of 21 days, to a maximum of 35 cycles (~2
years)

Cost per cycle £5,260.00
B ith cAA

Administration costs

Deliver Simple Parenteral £236.19
Chemotherapy at First Attendance
(NHS Reference Cost code SB122)

Source: Company submission, section 5.5.5.1 (pages 199 to 201)

National Institute for Health and Care Excellence
Pre-meeting briefing — Pembrolizumab for treating relapsed or refractory classical Hodgkin lymphoma
Issue date: December 2017

61



CONFIDENTIAL

Company’s model
Resource use and costs - SOC

Component of SOC Percentage* | Acquisition Administration
cost/per cycle cost/per cycle

Chemotherapy 38.5% Varies between  Varies between
Regimens: ASHAP, (equally split regimens (from regimens (from
DHAOx. DHAP ESHAP perregimen; £63.32 to £383.13 to
GDP, GEM-P, GVD, ICE, 1-€-32%  £2,183) £1,367.43)

IGEV, IVE, IVOx, MINE ~ €ach)
Cycle length also

varies between

regimens
Bendamustine 18.5% £123.30 £383.13
Investigational agents 43.1% Acquisition and administration costs of
investigational agents were assumed
to be £0

* Proportions obtained from treatments in Cheah et al. (excluding BV-retreatment, autoSCT
and Other) and assuming all patients not treated with bendamustine or investigational agents
were distributed equally between the chemotherapy regimens.

Source: Company submission, section 5.5.5.1 (page 202 onwards) ; ERG report, section
5.2.9 (page 85)

Further details of SOC costs (tables 91 and 92; pages 206 and 207) and cycle lengths of
chemotherapy treatments can be found in the company submission, section 5.5.5.1 (page
202 onwards) and in the ERG report, section 5.2.9 (page 85)
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Company’s model
Resource use and costs — Additional costs

Best supportive care (BSC) costs

+ One-off cost of BSC applied to all patients at progression in base-case
(initial treatment is discontinued)

« BSC included as direct comparator in scenario analysis

* Uncertainty in what would comprise BSC for Hodgkin lymphoma
+ Regimens included for BSC based on those used in TA462
AlloSCT costs

+ Taken from Radford et al. (2017); committee’s preferred cost source in
TA462

+ Costs applied once on alloSCT treatment; assumed to included cost of
treatment, monitoring, adverse events, subsequent treatment and end-of
-life care

Source: Company submission, section 5.5.6 (page 208); section 5.5.8 (page 214); ERG
report, section 5.2.9 (page 48 85 — in draft-report)

Further detail can be found in company submission (section 5.5.6) and the ERG report,
section 5.2.9, table 5.16 (page 86)

Details on costs applied for adverse events and terminal care can be found in the company
submission, section 5.5.6 (pages 211 to 212) and section 5.5.7 (pages 212 to 214) — and in
the ERG report, section 5.2.9 (pages 88 and 89)

Radford et al. (2017) Treatment pathways and resource use associated with recurrent
Hodgkin lymphoma after autologous stem cell transplantation. Bone Marrow Transplant;
52(3):452-4
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Company’s model: Resource use and costs
ERG’s critique

+ All chemotherapy regimens assumed to contribute equally to SOC

— ERG cite previous report for TA462 which suggests lower price
chemotherapy regimens are most commonly used in this population; and
suggestthat SOC costs are likely to be overestimated

* One-off cost applied on alloSCT treatment
— ERG considered alloSCT costs to be under-estimated

— In TA462, one-off cost was only applied in scenario analysis; monthly costs
for subsequent treatment and monitoring were applied

— ERG have applied monitoring costs over life time horizon in their analysis

Source:

ERG report, section 5.2.9 (pages 87 to 89)
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Company’s base case results
Deterministic (with CAA)

Treatment | Total | _lIncremental | ICER

Costs QALYs Costs QALYs

Cohort £52,017 3.223 - -
Pembrolizumab £107,459 4.497  £55,442 1.274  £43,511

Cohort SOC £51,424 3.200 - -

2

Pembrolizumab  £93,732 4072  £42308 0.871  £48,571

ERG’s comments
« Main benefit of pembrolizumab from QALY gains after week 12 for
people who have alloSCT
- Accounts for 71% (cohort 1) and 78% (cohort 2) incremental QALYs

« BSC not included as comparator in base case; therefore pembrolizumab
could not be compared to all relevant alternatives at the same time

Source: Company submission, section 5.7.2 (page 219); ERG report, section 5.2.10 (page
89)

A ‘corrected base-case’ model was provided by the company to replace their initial
submitted model (which contained an error)

Breakdown of QALY's generated by pembrolizumab and SOC in company’s base-case
model can be found in the ERG report, section 5.2.10, tables 5.19 and 5.20 (pages 89 and
90)
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Company’s sensitivity analyses
Probabilistic and deterministic (with CAA)

Probabilistic sensitivity analysis

Treatment ICER Probability of cost-effectiveness of
(versus pembrolizumab compared with SOC

SOC) Maximum acceptable ICER
£20,000/ £30,000/ £50,000/

QALY QALY QALY
Pembrolizumab — £43 653 1.1% 20.5% 60.1%
cohort 1
Pembrolizumab — £50,894 1.4% 16.1% 50.4%
cohort 2

Deterministic sensitivity analysis

« Most influential model inputs: discount rate applied to outcomes, odds ratios
applied to CR and PR at week 12

* In most scenarios ICER for pembrolizumab versus SOC was below
£50,000/QALY

Source: Company submission, section 5.8.1 (pages 229 to 231); section 5.8.2 (pages 232
to 234); ERG report, section 5.2.11 (page 90)

Cost-effectiveness acceptability curves can be found in the company submission, section
5.8.1, figures 36 and 37 (page 231)

Tornado diagrams presenting results of deterministic sensitivity analysis can be found in the
company submission, section 5.8.2 (page 234)
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Company’s sensitivity analyses
ERG’s comments

* No rationale was given for using a variation of +/-10% in the deterministic
sensitivity analysis when 5% to 95% confidence intervals were not
available

— This level of variation is too small to assess impact on ICERs

+ Patient characteristics were inappropriately included in the probabilistic
sensitivity analysis

* Probabilistic sensitivity analysis was run on 1,000 iterations; insufficient
number to test robustness of the model

Source: ERG report, section 5.2.11 (page 94)
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Company’s scenario analyses (with CAA) (1)

Cohort ICER

Pembrolizumab

versus SOC

Scenario 1 Cohort 1 £44 161
BSC as comparator Cohort 2 £49 387
Scenario 2a Cohort 1 £23,564
100% people with CR, PR or SD response
at week 12 have alloSCT Cohort 2 £24,492
Scenario 2b Cohort 1 £47 957
Proportion of people with PR response at  c5nort 2 £56 677
week 12 who have alloSCT taken from '
MSD survey
Scenario 3 Cohort 1 £36,423
Values from MAIC (instead of naive

Cohort 2 £41,087

indirect comparison) used in model

Source: Company submission, section 5.8.3 (pages 235 and 236)
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Company’s scenario analyses (with CAA) (2)

Cohort ICER

Pembrolizumab
versus SOC

Scenario 4a Cohort 2 £47.410

Weibull model used for PFS (weeks O to
12) in cohort 2

Scenario 4b Cohort 2 £52,562
Gompertz model used for PFS (week 12
onwards) in cohort 2

Scenario 4c Cohort 1 £42 075
Lognormal model fitted to post-alloSCT Cohort 2 £46.812
survival data from Lafferty et al. '

Scenario 5 Cohort 1 £42 651

Time horizon of 50 years
Cohort 2 £47 516

Source: Company submission, section 5.8.3 (pages 235 and 236)
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ERG’s comments: Model validation

+ ERG was unable to reproduce figures from a table in the company
submission that compared model outcomes with those from trials

+ Patients with no evaluated response were assumed to have stable
disease; this probably leads to an overestimation of patients in this state

« No cross validation of model assumptions, structure and outcomes
compared to TA462 was carried out

— Different model structure used in TA462: 3 heath states (progression-free,
progressed, dead) in a semi-Markov model

— Progression post-alloSCT is incorporated in modelling in TA462 (this is not
allowed in the current assessment model)

— Different assumptions were made about the composition of SOC treatment
in TA462 modelling

— In TA462 modelling patients may receive alloSCT after 6 months

+ Higher total QALY's (almost doubled) and costs (more than doubled)
generated by modelling for SOC (cohort 1) in this assessment compared
to TA462

Source: ERG report, section 5.2.12 (pages 95 and 96)

Table comparing model and trial outcomes can be found in the company submission, table
102 (page 220) and in table 5.24 in the ERG report, section 5.2.12.4 (page 95)

Table comparing SOC results from TA462 and the current assessment can be found in the
ERG report, section 5.2.12, table 5.25 (page 96)
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ERG’s base-case (with CAA)

Adjustments made to company’s base-case model

+ 8 adjustments made to the company’s base-case:
Fixingerrors
« Corrected errors in the calculation of AE disutilities (1)

+ Patient characteristics were excluded from the probabilistic sensitivity
analysis (2)

Fixing violations

+ Only the MSD clinician survey used for the probabilities of alloSCT
depending on response to treatment (rather than combined MSD and
BMS surveys) (3)

+ Time horizon of 50 years used (rather than 40 years) (4)

+ Post-alloSCT long-term monitoring costs included (consistent with
committee preference in TA462) (5)

Source: ERG report, section 5.3 (page 98)

Adjustments made by ERG divided into 3 categories:

» Fixing errors (correcting the model where the company’s submitted model was
unequivocally wrong)

 Fixing violations (correcting the model where the ERG considered that the NICE
reference case, scope or best practice had not been adhered to)

» Matters of judgement (amending the model were the ERG considers that reasonable
alternative assumptions are preferred)

From ERG report, section 5.3 (page 606 96 in draft report)
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ERG’s base-case (with CAA)

Adjustments made to company’s base-case model (cont.)

Matters of judgement
+ Alternative utility values used (6):

— Mixed model utilities (using all available utility data time points) rather than
utility data from week 12 only

— Kurosawa et al. used to calculate alternative utilities
+ Alternative distributions used for pre-week 12 overall survival (7)
Exponential used for cohort 1
» Lognormal used for cohort 2

« MSD’s clinician survey used to inform the proportion of people with
progressive disease at week 12 who would receive alloSCT (rather than
assuming this would be 0%) (8)

+ All adjustments (1) to (8) made to form ERG base-case model

Source: ERG report, section 5.3 (pages 98 and 99)

Further details on alternative utilities used by the ERG can be found on earlier slides (slide
60) and in the ERG report, section 5.2.8

For pre-week 12 overall survival, in its base-case the company used the models with the
highest mortality at week 12. The ERG have used the models with the best statistical fit
(see slides 39 and 40 for fit of parametric models)

Most influential adjustments made by ERG (in descending order): (1) use of alternative
utility values, (2) use of MSD clinician survey data only to inform uptake of alloSCT
dependent on response, (3) allowing patients in progressed disease state to have alloSCT
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ERG’s base-case - deterministic (with CAA)
Effects of ERG’s adjustments

ICER

(pembrolizumab
versus SOC)

Cohort1 Cohort2

Company base-case £43.511 £48.571
Fixing errors (1) and (2) £43,262 £48,178
MSD survey only used for alloSCT probabilities (3)* £48 363 £55478
50 year time horizon (4)* £42 412  £47 141
Monitoring costs included post-alloSCT (5)* £43,927 £48,908
Alternative utility values (6)* £52,705 £59,223
Alternative pre-week 12 OS distributions (7)* £43,262 £48,236
Proportion of alloSCT in PD state taken from MSD survey  £46,841  £53,508
(8)*

* Condition on fixing errors (1) and (2)

Source: ERG report, section 6, tables 6.1 and 6.2 (pages 103 and 104)

National Institute for Health and Care Excellence
Pre-meeting briefing — Pembrolizumab for treating relapsed or refractory classical Hodgkin lymphoma
Issue date: December 2017



CONFIDENTIAL

ERG’s base-case results (with CAA)

ERG base-case (deterministic) — combines adjustments (1) to (8)

Treatment Total m ICER

Costs QALYs Costs QALYs

Cohort1 SOC £50,913 3.535 - -
Pembrolizumab £107,998 4460 £57,085 0.925 £61,705
Cohort2 SOC £50,609 3.541 - -

Pembrolizumab  £93,095 4118 £42 486 0.577 £73,594

ERG base-case (probabilistic)

Treatment ICER Probability of cost-effectiveness of
(versus | pembrolizumab compared with SOC

SocC) Maximum acceptable ICER
£30,000/ QALY £50,000/ QALY
Pembrolizumab — cohort 1 £64,186 18% 42%
Pembrolizumab — cohort 2  £78,696 21% 40%

Source: ERG report, section 5.3.1 (page 99); section 6, table 6.1 (page 103), table 6.2
(page 104)

Cost effectiveness acceptability curves for the ERG base-case can be found in the ERG
report, section 5.3.1 (pages 99 and 100)
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ERG’s base-case model
Further exploratory analysis (deterministic)

Exploratory analysis Cohort ICER

Pembrolizumab

versus SOC

Exploratory analysis 1a Cohort 1 £68,966
Alternative parametric survival models:
» Cohort 1: Gompertz used for post-week bz LEL

12 PFS
+ Cohort 2: Gompertz used for post-week

12 PFS
Exploratory analysis 1b Cohort 2 £90,152
Alternative parametric survival models:
+ Cohort 2: Generalised gamma used for

post-week 12 PFS
Exploratory analysis 2 Cohort 1 £54,466
MAIC used instead of naive indirect
treatment comparison for PFS hazard Cohort 2 £60,372

ratios and response rates at week 12

Source: ERG report, section 5.3.2 (page 100); section 6, tables 6.3 and 6.4 (pages 104 to
105)

Alternative parametric models for post-week 12 PFS

Cohort 1 (see slide 46)

Exponential used by company in base case based on best statistical fit. Gompertz had
statistical fit within 2 AIC points and ERG considered it informative to explore the use of this
model in further analysis.

Cohort 2 (see slide 47 and 48)

Generalised gamma had best statistical fit for post-week 12 PFS. The ERG noted that
choice of post-week 12 PFS model in cohort is very influential — and that company’s choice
of exponential favoured pembrolizumab. From ERG report, section 5.2.6.3 (page 77)
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ERG's base-case
Further exploratory analysis (cont.)

Exploratory analysis Cohort ICER

Pembrolizumab

versus SOC
Exploratory analysis 3 Cohort 1 £78,992
Removal of 24 months cap on time to
treatment discontinuation for Cohort 2 £79,284
pembrolizumab
Exploratory analysis 4 Cohort 1 £63,420
Lower post-alloSCT utility used (PD utility)
to explore impact of not considering PD Cohort 2 £75,835
after alloSCT in company base-case
model
Exploratory analysis 5 Cohort 1 £78,204
Use of alternative assumptions to Cohort 2 £95,712
extrapolate post-alloSCT OS from Lafferty
et al. (2017)

Source: ERG report, section 5.3.2 (page 100); section 6, tables 6.3 and 6.4 (pages 104
and 105)
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ERG’s conclusions: Cost-effectiveness

+ Company’s economic model meets NICE reference case, except (1) time
horizon (40 years) is too short, and (2) BSC — a comparator included in
the scope — was excluded from the base-case

— BSC was excluded because of lack of evidence; accepted by committee for
TA462

« Major limitation is model structure: implausible assumption that people
could only be eligible for, and receive, alloSCT 12 weeks after starting
treatment

— Response may occur later than 12 weeks

— There will be a delay between decision to pursue alloSCT and when the
procedure is done

— Assumption lacked appropriate justification and differs from how alloSCT
treatment was incorporated in TA462

— Model structure meant different parametric models had to be fitted for pre-
and post-12 weeks, adding additional uncertainty

« Impact of limitations due to model structure on outcome is unknown

Source:

ERG report, section 5.4 (pages 100 to 102)
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ERG’s conclusions: Cost-effectiveness (cont.)

« Comparatoris a mixed population of cohorts 1 and 2

— May be non-favourable for pembrolizumab (compared to SOC) for cohort 1
but potentially favourable for cohort 2

+ Lifting the assumed capping of pembrolizumab at 24 months significantly
increased ICERSs, as did the use of alternative assumptions when
extrapolating post-alloSCT OS data from Lafferty et al. (2017)

+ Use of alternative models to extrapolate PFS post-week12 also had a
large effect on ICERs

+ Use of MAIC rather than naive indirect comparison decreased ICERs

* None of the ERG’s alternative scenarios resulted in an ICER below
£50,000 per QALY gained

+ Uncertainty about the cost effectiveness of pembrolizumab remains
substantial

Source: ERG report, section 5.4 (pages 100 to 102)

National Institute for Health and Care Excellence
Pre-meeting briefing — Pembrolizumab for treating relapsed or refractory classical Hodgkin lymphoma
Issue date: December 2017

78



CONFIDENTIAL

End of life
Criterion _____| Company’s submission | ERG comments _____
The treatment is Estimates from literature Considerable uncertainty that
indicated for suggest OS for people with criterion met
patients with a RRcHL between 17.1 and 19
short life months TA462: criterion for short life
expectancy, expectancy not ‘unequivocally
normally less than met’; but committee
24 months considered plausible that the
criterion could apply
Sufficient evidence KEYNOTE-087 (at March Company’s base case model
to indicate that the 2017): predicts increased survival of
treatment offers an 21 months (cohort 1) and 15
extension to life, months (cohort 2) for
normally of at least Estimated OS rate at 15 pembrolizumab versus SOC
an additional 3 months [ ll(cohort 1) and
months, compared - (cohort 2). Second criterion more likely
with current NHS to be met.
treatment

Source: Company submission, section 4.13.3, table 51 (page 129); ERG report, section 7
(page 106)

TA462: Nivolumab for treating relapsed or refractory classical Hodgkin lymphoma (2017)
NICE technology appraisal guidance 462, published 26 July 2017

From TA462:

End-of-life considerations

4.23 The committee considered the advice about life-extending treatments for people with
a short life expectancy in NICE's final Cancer Drugs Fund technology appraisal process
and methods. The company made the case that nivolumab met the criteria for life-
extending treatments for people with a short life expectancy (normally less than

24 months). The committee noted that the company's modelling predicted a mean overall
survival in the comparator treatment arm of more than 24 months. However, the committee
also considered the data from the Haematological Malignancy Research Network provided
by the company in response to consultation, which showed shorter survival and suggested
that the Cheah study may have been optimistic. The committee acknowledged that
nivolumab did not unequivocally meet the criterion for short life expectancy but that it was
plausible that the criterion could apply. It therefore agreed that on balance, nivolumab met
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the criterion for short life expectancy, and that it would take this into account in
its decision-making.

4.24 The committee also discussed whether there was sufficient evidence to
show that the treatment offers an extension to life of at least an additional

3 months compared with current NHS treatment. The committee noted that the
cost-effectiveness analysis from which the survival benefit of nivolumab could
be inferred did not reflect the committee's preferred analysis, and that because
of the immaturity of the trial data and the lack of UK comparator data, all the
estimates were uncertain. However, it concluded that based on the evidence
presented, nivolumab met the criterion for extending life by at least an
additional 3 months.
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unmet need

Innovation

+ Limited treatment options at this later line of therapy — substantial level of

« March 2017: FDA accelerated approval for the treatment of adult and
pediatric patients with refractory classical Hodgkin Lymphoma, or those
who have relapsed after three or more prior lines of therapy

+ FDA Breakthrough Therapy Designation (BTD) and MHRA's Early
Access to Medicines Scheme (EAMS) for other indications

Source: Company submission, section 2.5 (pages 33 and 34)
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Equality considerations
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Source: Company submission, section 3.8 (page 41)
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Abbreviations

Abbreviation Definition

ABVD regimen Doxorubicin, bleomycin, vinblastine and dacarbazine
AE Adverse event

AEOSI Adverse events of special interest

AIC Akaike Information Criterion

AlloSCT Allogeneic Stem Cell Transplant

ASaT All Subjects as Treated

ASCO American Society of Clinical Oncology

ASHAP doxorubicin, methylprednisolone, cytarabine, cisplatin
AUC Area under the curve

AutoSCT Autologous Stem Cell Transplant

AWMSG All Wales Medicine Strategy Group

BCSH British Committee for Standards in Haematology Guidelines
BEACOPP Bleomycin, etoposide, doxorubicin, cyclophosphamide, vincristine,
regimen procarbazine and prednisone

BIC Bayesian information criterion

BICR Blinded independent central radiologists’

BNF British National Formulary

BOR Best Overall Response

BSA Body surface area

BSC Best Supportive Care

BTD Breakthrough Therapy Designation

BV Brentuximab Vedotin

CAA Commercial access agreement

CDF Cancer Drugs Fund

CEA Cost-Effectiveness Analysis

cHL classical Hodgkin Lymphoma

CHOP cyclophosphamide, doxorubicin, prednisolone, vincristine
Cl Confidence Interval

CPS Combined positive score

CR Complete response

CSR Clinical Study Report

CT Computer Tomography

CTCAE Common Terminology Criteria for Adverse Events
DAEs Discontinuations due to adverse-events

DHAOX dexamethasone, cytarabine, oxaliplatin

DHAP dexamethasone, cytarabine, cisplatin

DOR Duration Of Response

DSU Decision Support Unit

ECOG Eastern Cooperative Oncology Group

EGFR Epidermal Growth Factor Receptor

EMA European Medicines Agency
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EORTC-

European Organisation for Research and Treatment Cancer Quality of Life

QLQC30 Questionnaire

EQ-5D EuroQoL 5 Dimensions

ERG Evidence Review Group

ESHAP etoposide, methylprednisolone, cytarabine, cisplatin
ESMO European Society for Medical Oncology

FAS Full analysis set

FDA Food and Drug Administration

GDP gemcitabine, dexamethasone, cisplatin

GEM-P gemcitabine, cisplatin, methylprednisolone
GVD gemcitabine, vinorelbine, liposomal doxorubicin
GVHD Graft Versus Host Disease

HL Hodgkin Lymphoma

HR Hazard Ratio

HRG Healthcare Resource Group

HRQoL Health-related quality of life

HTA Health technology assessment

ICE ifosfamide, carboplatin, etoposide

ICER Incremental cost-effectiveness ratio

ICTRP International Clinical Trials Registry Platform
IGEV ifosfamide, gemcitabine, vinorelbine

IRG Independent Review Group

ISPOR International Society for Pharmacoeconomics and Outcomes Research
ITT Intention-to-treat

v Intravenous

IVE ifosfamide, epirubicin, etoposide

IVOx ifosfamide, etoposide, oxaliplatin

KM Kaplan-Meier

LY Life Year

mAB monoclonal antibody

MAIC Matched Adjusted Indirect treatment comparison
MINE mitoxantrone, ifosfamide, vinorelbine, etoposide
MK-3475 Pembrolizumab - Keytruda®

MSD Merck Sharp and Dohme Ltd

NHL non Hodgkin Lymphoma

NHS National Health Service

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

ORR Objective Response Rate

0S Overall Survival

PD Progressive Disease

PD-1 Programmed death 1 protein

PD-L1 Programmed death ligand 1

PET Positron Emission Tomography
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PFR Progression-free rate

PFS Progression free survival

Pl Principal Investigator

PIM Promising Innovative Medicines

PK Pharmacokinetics

PMitCEBO S:ﬁg:;ﬁg cyclophosphamide, etoposide, mitoxantrone, prednisolone,
PR Partial response

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses
PRO Patient Reported Outcomes

PSS Personal Social Services

PSSRU Personal and Personal and Social Services Research Unit
Q3w Every 3 weeks

QALY(s) Quality-Adjusted Life Year(s)

RR Response rate

RRcHL relapsed or refractory classical Hodgkin Lymphoma

RSC Reed-Sternberg cells

RVIG gemcitabine, ifosfamide, mesna, prednisolone, rituximab, vinorelbine
SAE Serious Adverse event

SCT Stem cell transplant

SD Stable Disease

SD Standard Deviation

SE Standard Error

SG Standard Gamble

SIGN Scottish Intercollegiate Guidelines Network’s

SLR Systematic Literature Review

SMC Scottish Medicines Consortium

SmPC Summary of Product Characteristics

SOC Standard of Care

STA Single Technology Assessment

TA Technology Appraisal

ToT Time on Treatment

TTO Time trade off

UK United Kingdom of Great Britain and Northern Ireland
VAS Visual Analogue Scale

VAT Value-Added Tax
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1.0 Executive summary

Classical Hodgkin Lymphoma is a rare, localised or disseminated, malignant proliferation of
cells of the lymphoreticular system. Classical Hodgkin Lymphoma is typically localised to a
group of connected lymph nodes but can spread throughout the lymphatic system and in late-
stage disease will metastasize to other areas of the body, most commonly the chest, neck, or

under the arms.

In the UK (2014) there were 2,106 new cases of Hodgkin Lymphoma in the UK; this equates
to an age standardised rate of 3.3 (95% CI 3.2-3.5) per 100,000 persons ". Surveillance data
within the UK (England, Scotland, and Wales), as reported by Cancer Research UK, shows
that the incidence of Hodgkin Lymphoma follows a bimodal age distribution, with the first peak
in young adults (20-24 years) and the second in older males and females (75-79 years);

around half of diagnoses (50%) were reported in persons aged 45 years and over .

The literature suggests that patients who are described as relapsed/ refractory have poor
prognosis compared with their counterparts who respond to therapy. A single retrospective
trial of 81 patients with relapsed/ refractory disease showed that of those who failed
autologous stem cell transplant (autoSCT), 96% had relapsed within two years 2. The five year
survival among these patients was markedly lower than those reported by Cancer Research
UK at less than 20% 2, demonstrating the high level of unmet need within this difficult to treat

patient group.

The treatment of patients with Hodgkin Lymphoma varies according to a number of factors. In
those patients who do not achieve long term remission salvage therapy may include
chemotherapy and/or radiotherapy with the intent to enable autoSCT, which is regarded as

potentially curative 3.

The cost-effectiveness of pembrolizumab was evaluated through the development of a cohort
based model composed of a short-term decision-tree to predict response and alloSCT uptake
of the population during the first 12 weeks of treatment and a set of Markov state transition
models to predict the lifetime survival of patients from Week 12 to death, conditional on
alloSCT uptake or continued use of pembrolizumab or SoC. The model projected health
outcomes (i.e. OS and PFS) to estimate patients’ health-related quality of life (HRQoL) and
costs. Quality-adjusted life years (QALYs) were estimated by considering utility derived from

EQ-5D data collected in KEYNOTE-087 trial. Clinical and economic outcomes were projected
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over a 40-year time horizon to cover the anticipated lifetime of the population initiating this late

line therapy and assessed as part of this submission.

The results demonstrate that pembrolizumab, as an end of life therapy; can be considered a
cost-effective use of NHS resources. The model estimates that patients treated with
pembrolizumab gain 1.274 and 0.871 additional QALYS compared to UK SoC in cohorts 1
and 2 respectively. The incremental cost-effectiveness ratio (ICER) when comparing
pembrolizumab to UK SoC is £43,511 and £48,571 for cohorts 1 and 2 respectively
(discounted). The probability of pembrolizumab being the most cost-effective treatment at a
threshold of £50,000 per QALY gained is therefore 60% and 50% respectively.

The availability of pembrolizumab as a treatment option in England, for patients with RRcHL,
will represent a step-change in the treatment options available and provide patients and

clinicians with a transformative new treatment alternative.
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1.1

Statement of decision problem

The decision problem addressed in the submission is presented in the below.

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

People with relapsed or refractory

classical Hodgkin Lymphoma who have

received:

autologous stem cell transplant and

Population As per final scope Not applicable
brentuximab vedotin
e brentuximab vedotin when
autologous stem cell transplant is not
a treatment option.
Intervention e Pembrolizumab e Pembrolizumab e Pembrolizumab

Comparator (s)

Single or combination chemotherapy
including drugs such as gemcitabine,
vinblastine and cisplatin

Best supportive care.

Standard of care as per Cheah et al.
2016) including:

e Investigational agent

e Gemcitabine

e Bendamustine

e Other alkylatory

e BV retreatment

e Platinum based

Cheah et al. 2016 reported outcome data
for a mix of chemotherapy regimens and
was preferred by the ERG in TA462. To
separate individual regimens survival
outcome data would not have been
possible in the absence of individual patient
level data and hence conservatively MSD
have included all survival outcomes

reported here.
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e autoSCT
e Other

Outcomes

The outcome measures to be considered
include:

e overall survival

e progression-free survival

e response rates

e adverse effects of treatment

e health-related quality of life.

As per final scope, with the exception of
long term overall survival data.

The model structure utilised OS data
from week 0-12 from KEYNOTE-087,
response rates at week 12, PFS from
week 12 onward and external literature

OS sources for post alloSCT survival

At follow up (15.9 month), | TG

I, - Hence all

available data from KEYNOTE-087 has

been utilitsed where possible.

Economic analysis

The reference case stipulates that the
cost effectiveness of treatments should
be expressed in terms of incremental
cost per quality-adjusted life year.

The reference case stipulates that the
time horizon for estimating clinical and
cost effectiveness should be sufficiently
long to reflect any differences in costs or
outcomes between the technologies
being compared.

Costs will be considered from an NHS
and Personal Social Services
perspective.

The availability of any patient access

schemes for the intervention or

As per final scope

Not applicable
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comparator technologies will be taken

into account.

If the evidence allows, a scenario
analysis including allogeneic stem cell
transplant as a subsequent treatment
after pembrolizumab or its comparators
Subgroups to be will be considered. This should reflect the
considered proportion of people who proceed to
allogeneic stem cell transplant after each
treatment, as well as the costs and

quality-adjusted life year benefits of the

procedure
Special
considerations
including issues Not applicable Not applicable Not applicable

related to equity or

equality
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1.2 Description of the technology being appraised

Pembrolizumab is a highly selective humanised monoclonal antibody against programmed
death-1 (PD-1) receptor, which exerts dual ligand blockade of the PD-1 pathway, including
PD-L1 and PD-L2, on antigen presenting tumour cells. By inhibiting the PD-1 receptor from
binding to its ligands, pembrolizumab activates tumour-specific cytotoxic T lymphocytes in the

tumour microenvironment and reactivates antitumour immunity (see section 2.1).

The route of administration for pembrolizumab is IV infusion, over a 30-minute period. The
anticipated licensed dosing regimen for patients with relapsed or refractory classical Hodgkin
Lymphoma who have failed autoSCT and Brentuximab Vedotin (BV), or who are transplant
ineligible and have failed BV is 200mg Q3W.Treatment with pembrolizumab continues until

disease progression or unacceptable toxicity, whichever occurs first. The list price of

pembrolizumab is £2,630 per 100mg vial || EGczczNEININIIIIIIN

Regulatory approval by the EMA for the indication considered within this submission was
granted on the 2" May 2017. The final indication is: KEYTRUDA as monotherapy is indicated
for the treatment of adult patients with relapsed or refractory classical Hodgkin Lymphoma

who have failed autoSCT and BV, or who are transplant-ineligible and have failed BV.

The innovative nature of pembrolizumab has been recognised on a number of occasions
across numerous oncology indications. Relevant to this indication, on the 14" March the US
Food and Drug Administration (FDA) granted pembrolizumab Orphan Drug Designation for
the treatment of HL, and Breakthrough Therapy Designation; this application also received

priority review status and accelerated approval®.
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Table 2. Technology being appraised

UK approved name and

brand name

Pembrolizumab (KEYTRUDA®)

Marketing
authorisation/CE mark

status

Pembrolizumab currently has a marketing authorisation covering the

following indications:

KEYTRUDA as monotherapy is indicated for the treatment of
advanced (unresectable or metastatic) melanoma in adults.

KEYTRUDA as monotherapy is indicated for the first-line
treatment of metastatic non-small cell lung carcinoma (NSCLC) in
adults whose tumours express PD-L1 with a 250% tumour
proportion score (TPS) with no EGFR or ALK positive tumour
mutations.

KEYTRUDA as monotherapy is indicated for the treatment of
locally advanced or metastatic NSCLC in adults whose tumours
express PD-L1 with a 21% TPS and who have received at least
one prior chemotherapy regimen. Patients with EGFR or ALK
positive tumour mutations should also have received targeted
therapy before receiving KEYTRUDA.

KEYTRUDA as monotherapy is indicated for the treatment of adult
patients with relapsed or refractory classical Hodgkin Lymphoma
(cHL) who have failed autologous stem cell transplant (ASCT) and
brentuximab vedotin (BV), or who are transplant-ineligible and
have failed BV.

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

characteristics

Indication to which this submission relates:

KEYTRUDA as monotherapy is indicated for the treatment of adult
patients with relapsed or refractory classical Hodgkin Lymphoma
(cHL) who have failed autologous stem cell transplant (ASCT) and
brentuximab vedotin (BV), or who are transplant-ineligible and
have failed BV.

Method of
administration and

dosage

200 mg every three weeks (Q3W); intravenous (1V) infusion.
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1.3 Summary of the clinical effectiveness analysis

A systematic literature review was conducted to identify relevant clinical trials from the

published literature (see Section 4.1).

The clinical effectiveness and safety evidence described within this submission are taken from
the KEYNOTE-087 trial. This is a single arm, non-randomised, non-comparative, trial of
pembrolizumab 200mg Q3W for patients with RRcHL who have failed/ or who are considered
ineligible for autoSCT and who have subsequently failed treatment with BV. To align with the
EMA license, and CUA approach taken within this submission, MSD has presented post-hoc
analysis of the efficacy data relevant to the two populations described. This submission utilises

the most recent data available; this is March 2017 for efficacy, and September 2016 for safety.

As KEYNOTE-087 is non-comparative, a SLR was undertaken to identify relevant literature to
enable comparative effectiveness estimates. This was an existing SLR conducted for internal
purposes, and was updated in June 2017 to meet the requirements of NICE as per the decision
problem (Section 1.1). A single retrospective, observational study was identified and included
(Cheah et al. 2016). In addition to this, MSD commissioned a clinical survey to provide UK

specific validation of the literature.

The baseline characteristics of the patients included in KEYNOTE-087 were as expected for
patients with rrcHL, who are typically heavily pre-treated, and can be considered
representative of the patients who are anticipated to receive pembrolizumab in UK clinical

practice (see Section 4.5).

The efficacy results of KEYNOTE-087 demonstrate the substantial benefit of pembrolizumab
in patients with RRcHL who have received prior therapy with BV and in some cases an
autoSCT following first line chemotherapy. Results presented are regardless of PDL-1
expression. The post-hoc analysis results for ORR (primary objective) was [J|.in Cohort 1 and
Il in Cohort 2. This high response rate has translated into a lower incidence of progression
and extended survival. The PFS among patients with an overall response at Week 12
onwards, as per the post-hoc analysis, was|j BBl onths for Cohort 1 and
I onths for Cohort 2. Note that OS data at this time is immature. However, the

rate of OS at 3 to 12 months is in excess of | across Cohort 1 and 2.
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The observed safety profile of pembrolizumab was as expected within such a heavily pre-
treated patient population. Furthermore, this safety profile is consisted with the safety profile
established to date, and demonstrates that pembrolizumab is well tolerated in the target
population, offering favourable tolerability compared to SoC chemotherapy regimens. As
reported in Section 4.12 the majority of AEs were considered low grade, and few patients
discontinued treatment due to AEs of any grade. Mortality within the population was low, and
of the deaths reported none were considered study drug related. In general, the frequency
and severity of AEOSI during the trial were similar to the previously described characterisation

of the safety profile of pembrolizumab.

In addition to efficacy and safety, a clinically meaningful improvement in PROs was also
observed. Patients reported an increase from baseline using the EQ-5D and EORTC-QLQ-

C30 disease specific health related quality of life questionnaires.

As the SLR did not identify any relevant trials that would have allowed the formation of a
connected evidence network; all analysis were conducted using Cheah et al. 2016 and
KEYNOTE-087. Cheah et al. 2016 has been previously accepted by NICE for decision making
within this patient population, and is considered to be the most appropriate source of evidence
within this limited patient group. To enable the committee to consider this evidence versus
pembrolizumab it was necessary to conduct a naive comparison, and a MAIC. Both analyses
demonstrate a statistically significant improvement for pembrolizumab versus mixed agent
SoC as reported in Cheah et al. 2016. Due to a lack of granularity within the Cheah et al. 2016
it was not possible to remove the effect of investigational agents that may have impacted the
results; thus the results of the analysis presented can to an extent be considered conservative
(Section 4.10.14).

In summary, the results of these analyses underscore the benefit of pembrolizumab as a

treatment option for this patient group, who currently face a very poor prognosis.
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1.4 Summary of the cost-effectiveness analysis

The cost-effectiveness of pembrolizumab was assessed against UK SoC, in patients with
RRcHL who have either been treated with an autoSCT and BV (cohort 1) or are ineligible for
an autoSCT and have received BV (cohort 2).

Cost-effectiveness was evaluated through the development of a cohort based model
composed of a short-term decision-tree to predict response and alloSCT uptake of the
population during the first 12 weeks of treatment and a set of Markov state transition models
to predict the lifetime survival of patients from Week 12 to death, conditional on alloSCT uptake
or continued use of pembrolizumab or SoC. The analysis was conducted in line with the NICE
reference case. A discount rate of 3.5% per annum was applied to both costs and
benefits. Clinical and economic outcomes were projected over a 40-year time horizon to cover
the anticipated lifetime of the population here assessed. The analysis was run using 1-week
model cycle. The model projected health outcomes (i.e. OS and PFS) to estimate patients’
health-related quality of life (HRQoL) and costs. Quality-adjusted life years (QALYs) were
estimated by considering utility derived from EQ-5D data collected in KEYNOTE-087 trial.

Since KEYNOTE-087 was a single arm study, the clinical evidence used to populate the UK
SoC arm was derived from a set of naive indirect comparisons of pembrolizumab vs UK SoC

from Cheah et al 2016, details of which are mentioned in the previous section.

In the no alloSCT part of the model, PFS for pembrolizumab and UK SoC were modelled by
extrapolating KEYNOTE-087 PFS data from week 12 and applying a HR derived from the

naive indirect comparison.

In the alloSCT part of the model, OS from an external literature source was extrapolated equal

outcomes assumed in both the pembrolizumab and UK SoC treatment arms.

Section 5 details the development of the de novo economic model for pembrolizumab, with
Table 3 below presenting the results for the two main populations of patients with RRcHL

considered in this submission.

The model estimates that patients treated with pembrolizumab gain 1.274 and 0.871 additional
QALYS compared to UK SoC in cohort 1 and 2 respectively. The incremental cost-
effectiveness ratio (ICER) when comparing pembrolizumab to UK SoC is £43,511 and £48,571
for cohort 1 and 2 respectively. The probability of pembrolizumab being the most cost-effective
treatment at a threshold of £50,000 per gained QALY is 60% and 50% for cohort 1 and 2

respectively.
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Results from multiple sensitivity analyses showed the ICER to be consistently below £50,000
per QALY (discounted, with the PAS). The inputs that most affect the cost-effectiveness
results relate to the discount rate applied to outcomes and the odds ratio applied to response
rates CR and PR at 12 weeks. The sensitivity analyses conducted demonstrated that the cost-

effectiveness of pembrolizumab is resilient to the different sources of uncertainty assessed.

Table 3: Incremental cost-effectiveness results — Base case, main population

Technologies Cohort Total Total Total Increme | Increme | ICER (£)
costs (£) LYG QALYs ntal ntal versus
costs (£) | QALYs | baseline
(QALYs)
Cohort 1 - - -
UK SoC 52,017 4.864 3.223
Cohort2 | 51,424 4.832 3.200 - - -
Pembrolizuma | Cohort 1 | 107,459 6.252 4497 | 55,442 1.274 | 43,511
b Cohort 2 93,732 5.775 4.072 42,308 0.871 48,571
ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life
years
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2.0 The technology

2.1 Description of the technology

Brand name: KEYTRUDA®

Generic hame: pembrolizumab

Therapeutic class: BNF Category “Other immunomodulating drugs” (08.02.04)

Brief overview of mechanism of action:

Programmed death 1 protein (PD-1) is an immune-checkpoint receptor that is expressed on
antigen-presenting T cells. PD-1 acts to initiate downstream signalling, which in turn inhibits
the proliferation of T cells as well as cytokine release and cytotoxicity °. The PD-1 ligands, PD-

L1 and PD-L2, are frequently upregulated on the surface of many tumour cell surfaces ©.

Pembrolizumab (Keytruda®) is a potent and highly selective humanised monoclonal antibody
(mADb) of the IgG4/kappa isotype designed to exert dual ligand blockade of the PD-1 pathway
by directly blocking the interaction between PD-1 and its ligands, PD-L1 and PD-L2 which
appear on antigen-presenting or tumour cells °. By binding to the PD-1 receptor and blocking
the interaction with the receptor ligands, pembrolizumab releases the PD-1 pathway-mediated
inhibition of the immune response, and reactivates both tumour-specific cytotoxic T

lymphocytes in the tumour microenvironment and antitumour immunity.

Figure 1. Pembrolizumab — mechanism of action

The PD-1 receptors on T-cells are KEYTRUDA blocks the PD-1 The anti-tumor immune response
engaged by PD-L1 and/or PD-L2 receptor from binding is reactivated and T-cells help to
and T-cell activity is inhibited to PD-L1 and PD-L2 detect and destroy tumor cells
Inhibited Activated Activated
T-cell Tumor cell T-cell Tumor cell T-cell & Tumor cell

- *
TeR * MHC

TCR MHC TCR MHC
0—-Q)0—-Q<»
/ 7 **./'Fré"'

PD-1  PD-L1PDL2 .
PD-1 xk PD-L1/PD-L2 PD-1 .-,& PD-L1/PD-L2
Keytruda Keytruda

T-Cell Receptor (TCR): Activates T-cells when it recognizes Pembrolizumab  les Pembrolizumab
Major Histocompatibility Complex (MHC): Membrane-bound pruicuis wiat presein pepuuc arltigens to T-cells

Programmed cell death protein 1 (PD-1): An inhibitory immune checkpoint pathway receptor

Programmed cell death ligands 1 and 2 (PD-L1/PD-L2): Ligands for the PD-1 receptor

Source: MSD data on file.
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2.2 Marketing authorisation/CE marking and health technology

assessment

2.2.1. Current UK requlatory status

As per the indication assessed within this submission, EMA marketing authorisation was
granted on the 2" May 2017

2.2.2. Approved EMA indication relevant to the UK

KEYTRUDA® as monotherapy is indicated for the treatment of adult patients with relapsed or
refractory classical Hodgkin Lymphoma who have failed autoSCT and BV, or who are

transplant-ineligible and have failed BV (Appendix 1).

2.2.3. Anticipated date of availability in the UK

Pembrolizumab (Keytruda®) has been available in the UK since 2015. For the indication under

consideration, the EMA granted regulatory approval on the 2" May 2017.

2.2.4. Summary of product characteristics

Please see Appendix 1 for the for the final summary of product characteristics (2" August
2017)

2.2.5. Restrictions or contraindications that are included in the summary of product

characteristics (SmPC) as reported in Appendix 1

As per section 4.2 of the SmPC, Keytruda® should be permanently discontinued for grade 4
toxicity; this is available in Appendix 1: Summary of product characteristics. Of particular
relevance to this indication, patients who experience a Grade 4 haematological toxicity may

have Keytruda® withheld until adverse reactions recover to Grade 0-1.

The SmPC also highlights there are limited data to draw conclusions for patients with classical

Hodgkin Lymphoma aged =65 years.

The SmPC reports complications of allogeneic haematopoietic stem cell transplant (alloSCT)
in patients with classical Hodgkin Lymphoma. Of 23 patients with classical Hodgkin
Lymphoma who proceeded to alloSCT after treatment with pembrolizumab, 6 patients (26%)
developed graft-versus-host-disease, one of which was fatal and 2 patients (9%) developed
severe hepatic veno-occlusive disease after reduced-intensity conditioning, one of which was
fatal. The 23 patients had a median follow-up from subsequent alloSCT of 5.1 months (range:
0-26.2 months). Until further data become available, careful consideration to the potential
Company evidence submission template for Pembrolizumab for treating relapsed or
refractory classical Hodgkin's lymphoma
Page 29 of 262



benefits of haematopoietic stem cell transplant and the possible increased risk of transplant-

related complications should be made case by case (Appendix 1).

2.2.6. Details of requlatory approval outside of the UK

On March 14, 2017, The U.S. Food and Drug Administration granted accelerated approval to
pembrolizumab (KEYTRUDA), Merck and Co., Inc.) for the treatment of adult and paediatric
patients with refractory classical Hodgkin Lymphoma (cHL), or those who have relapsed

after three or more prior lines of therapy.

2.2.6 Other health technology assessments in the UK

MSD will be making a submission to the Scottish Medicines Consortium (SMC) in
I - o<1 the license indication considered within this submission.
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2.3 Administration and costs of the technology

Table 4. Costs of the technology being appraised
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Cost

Source

Pharmaceutical
formulation

Concentrate for solution for infusion

SmPC (see Appendix 1)

Acquisition cost
(excluding VAT) *

List price: 100mg vial = £2,630.

Department of Health

Method of
administration

Intravenous infusion

SmPC (see Appendix 1)

Doses

Induction dose: 200mg

SmPC (see Appendix 1)

Dosing frequency

200mg every 3 weeks until disease
progression or unacceptable toxicity

SmPC (see Appendix 1)

Average length of
a course of
treatment

Based on KEYNOTE-087 trial, the
average time on therapy per patient:

Patients are treated with
pembrolizumab 200mg Q3W during
a course of treatment.

CSR KEYNOTE-087

Average cost of a

The average cost per treatment

course of course is: £ (based on | CSR KEYNOTE-087
treatment average of ] cycles) at list price
Anticipated

average interval
between courses
of treatments

Treatment is continued until disease
progression or unacceptable toxicity
leading to discontinuation

SmPC (see Appendix 1)

Anticipated

number of repeat Repgated treatment is  not | g\pc (see Appendix 1)
courses of anticipated

treatments

Dose No d di ti ted SmPC (see Appendix 1)
adjustments o dose adjustment is expecte pp

Anticipated care
setting

Pembrolizumab is anticipated to be
administered in a hospital setting

* Indicate whether this acquisition cost is list price or includes an approved patient access scheme. When
the marketing authorisation or anticipated marketing authorisation recommends the intervention in
combination with other treatments, the acquisition cost of each intervention should be presented.

2.4

Changes in service provision and management
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2.4.1 Additional tests or investigations needed

No additional tests or investigations are required further to the usual tests undertaken in
current clinical practice. No diagnostic test is required to identify the population for whom

pembrolizumab is indicated and no particular administration for the technology is required.

2.4.2 Main resource use to the NHS associated with the technology being appraised

Pembrolizumab is administered until disease progression or unacceptable toxicity. The main
resource use to the NHS associated with the use of pembrolizumab is therefore expected to

be related to the management of patients in the pre-progression period.

The administration of pembrolizumab will take place in secondary care (i.e. hospital setting)
with no inpatient stay required. Patients will receive pembrolizumab in the outpatient setting
on a 3-weekly cycle, with duration of administration of 30 minutes per infusion (SPC, Appendix
1)7.

2.4.3 Additional infrastructure in the NHS

Pembrolizumab is not anticipated to require any additional infrastructure in the NHS to be put

in place.

2.4.4 Extent that the technology will affect patient monitoring compared with

established clinical practice in England

Pembrolizumab is expected to provide durable benefit for a proportion of patients treated.

These patients can be anticipated to receive on-going follow-up including scanning.

2.4.5 Concomitant therapies administered with the technology

No concomitant therapies are required.
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2.5 Innovation

Pembrolizumab represents a stepwise change in the management of patients with RRcHL
following treatment with BV. Pembrolizumab, a checkpoint inhibitor, is able to interact with a
patient’s immune system to destroy cancer cells, as described in Section 2.1. Furthermore,
given the limited treatment options available for patients at this later line of therapy (Section
6), it is expected that both clinicians and patients would value an alternative to current standard
of care where outcomes are poor & °. Thus, there is a substantial level of unmet need within

this patient population.

The innovative nature of pembrolizumab was first recognised by the US Food and Drug
Administration (FDA) in January 2013 by granting it Breakthrough Therapy Designation (BTD)
for advanced melanoma '°. The FDA’s BTD is intended to expedite the development and
review of a drug that is planned for use, alone or in combination, to treat a serious or life-
threatening disease or condition when preliminary clinical evidence indicates that the drug
may demonstrate substantial improvement over existing therapies on one or more clinically
significant endpoint . Pembrolizumab has continued to be recognised for its innovation within

numerous tumour types, as described:

e October 2014, FDA BTD for the treatment of patients with advanced (metastatic) NSCLC
whose disease has progressed after other treatments "’

e October 2015, FDA accelerated approval for the treatment of patients with metastatic
NSCLC whose tumours express PD-L1 as determined by an FDA-approved test and who
have disease progression on or after platinum-containing chemotherapy .

e December 2015, FDA expand pembrolizumab label to include the treatment of patients
with unresectable or metastatic melanoma 2.

e August 2016, FDA accelerated approval for the treatment of patients with recurrent or
metastatic head and neck squamous cell carcinoma (HNSCC) with disease progression
on or after platinum-containing chemotherapy 3.

e September 2016, FDA BTD and priority review for the first-line treatment of patients with
advanced non-small cell lung cancer whose tumours express PD-L1 .

e February 2017, FDA BTD for the second-line treatment of patients with locally advanced
or metastatic urothelial cancer with disease progression on or after platinum-containing
chemotherapy .

e March 2017, FDA accelerated approval for the treatment of adult and pediatric patients
with refractory classical Hodgkin Lymphoma, or those who have relapsed after three or

more prior lines of therapy *.
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e May 2017, FDA accelerated approval to pembrolizumab in combination with pemetrexed
and carboplatin for the treatment of patients with previously untreated metastatic non-

squamous non-small cell lung cancer .

In the UK, in March 2015 pembrolizumab became the first medicine to be granted positive
scientific opinion under the MHRA'’s Early Access to Medicines Scheme (EAMS) for the
treatment of unresectable or metastatic melanoma with progressive, persistent, or recurrent
disease on or following treatment with standard of care '”. Pembrolizumab received Promising
Innovative Medicines (PIM) designation (EAMS Step 1) in November 2015, and in March 2016
a positive Scientific Opinion was granted (MHRA EAMS number 00025/0001) for “the
treatment as monotherapy of adults with metastatic NSCLC whose tumours express PD-L1
as determined by a validated test and who have not received prior systemic therapy and are
negative for EGFR sensitising mutation and ALK translocation or whose disease has
progressed on or after platinum-containing chemotherapy. Patients who have an EGFR
sensitising mutation or an ALK translocation should also have had disease progression on
approved therapies for these aberrations prior to receiving pembrolizumab” '®. EAMS aims to
give earlier access to promising new unlicensed or ‘off label’ medicines to UK patients that
have a high unmet clinical need. This validates MSD’s position that pembrolizumab should be
considered innovative in its potential to make a significant and substantial impact on health-

related benefits in an area of high unmet need.
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3.0 Health condition and position of the technology in

the treatment pathway

3.1: Brief overview of the disease/condition for which the
technology is being used

Classical Hodgkin Lymphoma (cHL) is a rare, localised or disseminated, malignant
proliferation of cells of the lymphoreticular system, occurring mostly in lymph node tissues,
spleen, liver, and bone marrow '°. Classical Hodgkin Lymphoma is typically localised to a
group of connected lymph nodes but can spread throughout the lymphatic system and in late-
stage disease will metastasise to other areas of the body, most commonly the chest, neck, or

under the arms Figure 2 °.

Hodgkin Lymphoma is comprised of two subgroups: Classical Hodgkin Lymphoma, which
accounts for 95%, and nodular lymphocyte predominant Hodgkin Lymphoma, which is
responsible for the remaining 5% of cases 2?'. Classical Hodgkin Lymphoma is characterised
by the presence of binucleated Reed-Sternberg cells (RSC), which are the result of clonal
transformation of germinal centre B-cells, located within secondary lymph nodes of the

lymphatic system 22,

Patients with cHL may present with a variety of symptoms, including swelling of lymph nodes,
persistent fatigue, fevers and chills, night sweats, weight loss, loss of appetite, and itching 2*
24 Patients are typically divided into those that have B symptoms (presence of fever, weight
loss, and drenching night sweats) and those without?*. The presence of B symptoms is
associated with the development of advanced forms of disease and worse outcomes?. In
some patients whose disease affects the lymph nodes in the chest, swelling of these nodes

may press against the trachea and manifest as coughing or other breathing difficulties 23 26,
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Figure 2. Lymphatic system of the human body

Source: Adapted from American Cancer Society 2’

3.2: Effects of the disease/condition on patients, carers and society

Cancer Research UK reports that in 2014 there were 2,106 new cases of Hodgkin Lymphoma
in the UK; this equates to an age standardised rate of 3.3 (95% CI 3.2-3.5) per 100,000
persons . Utilising these observed trends, incidence rates have been extrapolated by Cancer
Research UK among both male and female patients. It is expected that incidence rates may
increase by 5% in the UK population overall between 2014 and 2035; this equates to 4 cases
per 100,000 persons. It should be noted that age standardised incidence rates in the UK could
rise by 9% in males between 2014 and 2035 (5 cases per 100,000), whilst decreasing by 1%

in females during the same time period (3 cases per 100,000 persons) *.

Surveillance data within the UK (England, Scotland, and Wales), as reported by Cancer
Research UK, shows that the incidence of Hodgkin Lymphoma follows a bimodal age
distribution, with the first peak in young adults (20-24 years) and the second in older males
and females (75-79 years); around half of diagnoses (50%) were reported in persons aged 45

years and over .

Survival data for patients diagnosed with Hodgkin Lymphoma (England and Wales 2010-
2011) appears promising at 91.4%, 85.0%, and 80.4% at years 1, 5 and 10, respectively?’.

However, these values should be interpreted with caution and are likely to be substantially
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different in the context of the later line of therapy being considered within this submission
document. The literature suggests that patients who are described as relapsed/ refractory (rr)
have poor prognosis compared with their counterparts who respond to therapy. A single
retrospective trial of 81 patients with relapsed/ refractory disease showed that of those who
failed autoSCT, 96% had relapsed within two years 2. This study also reported worse
outcomes for those patients who relapsed within 6 months compared with those who relapsed
after 6 months with a median OS of 15 month and 36 months, respectively 2. The five year
survival among these patients was markedly lower than those reported by Cancer Research
UK at less than 20% 2.

To understand the economic burden of cHL a review was conducted to identify all relevant
direct and indirect treatment costs; this review identified 12 studies relevant to patients with
diagnoses of RRcHL. Of particular interest was a retrospective UK observation study that
reported costs related to treatment, hospital stay, outpatient visits, scans, and day care visits?.
The treatment pathways in these patients were; chemotherapy followed by alloSCT, palliative
chemotherapy; chemotherapy followed by second autoSCT; and best supportive care?.
Chemotherapy followed by alloSCT was the most expensive treatment pathway (mean cost
of £110,374 per patient) followed by palliative chemotherapy (mean cost of £32,264 per
patient), chemotherapy followed by second autoSCT (mean cost of £21,612 per patient) and
best supportive care (mean cost of £13,288 per patient) 2. Indirect costs were highlighted in
two US publications. One study estimated, based on age standardised mortality rates and
deaths from each group of Hodgkin Lymphoma, the annual indirect cost associated with life
lost reached $3.2 billion in 2000 ?°. This was supported by another study that reported high
societal costs per death due to relatively large proportions of patients of working age compared

with other cancers %°.

In summary, the direct costs associated with the management of RRcHL are substantial, and
are likely to increase with disease progression and continued therapy. Whilst, there is a lack
of UK specific data relating to the indirect costs of RRcHL, it is clear that there are substantial
costs affecting both patients and caregivers. This is driven by the age (working age) of patients

and life lost, but also the substantial time and resource lost by caregivers.
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3.3: Clinical pathway of care showing the context of the proposed
use of the technology

In the absence of NICE guidelines for the treatment of RRcHL the recommendations of the
British Committee for Standards (BCSH) in Haematology are relevant to UK clinical practice;

these are described in Section 3.5.

The treatment of patients with Hodgkin Lymphoma varies according to a number of factors,
including: disease stage, lymph node size, disease spread, and importantly the patient’s age
and general health, i.e. are they candidates for therapy, due to toxicity etc. >3' (ref ). As per
the recommendations of BCSH, first-line therapy may include but it not limited to: doxorubicin,
bleomycin, vinblastine and dacarbazine (ABVD regimen) with 20Gy radiotherapy; or
bleomycin, etoposide, doxorubicin, cyclophosphamide, vincristine, procarbazine and
prednisone (BEACOPP regimen) 3. In those patients who do not achieve long term remission
salvage therapy may include chemotherapy and/or radiotherapy with the intent to enable
autoSCT, which is regarded as potentially curative®. Following “salvage therapy” there may be
a subset of patients who are ineligible for autoSCT; this is typically due a lack of clinical
response, namely complete or partial response; or due to factors such as age or comorbidity

that would prevent a transplant®.

Historically, patients who fail therapy or who are ineligible for treatment following salvage
chemotherapy have limited treatment options available. However, in April 2017 NICE
recommended the use of BV (TA446) 32 among two patient populations; those who have:
relapsed or refractory disease after autoSCT, or have relapsed or refractory disease after at
least 2 previous therapies and they cannot have autoSCT or multi-agent chemotherapy. It
should be noted that there are a number of international clinical guidelines 32 3* 35 and
recommendations from the SMC (Scotland)® and AWMSG (Wales)*, which suggest that BV
has improved the outcomes of many patients and is suitable for those patients later in the
clinical pathway. However, for those who do not respond to BV the prognosis remains poor
with little/ no treatment options. Although the license of BV does not preclude its use as a
retreatment option, this was not included within the NICE recommendations *2, and it is highly
likely that patients at this later line of therapy will be unable to tolerate the toxicity associated

with traditional treatments, such as high dose chemotherapy.

As per the license indication, as reported in Section 2.2.2, it is expected that pembrolizumab
would offer both patients and clinicians a much needed treatment option for those patients
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who have failed to respond to BV. The benefits of pembrolizumab include but are not limited
to:

e High levels of response (complete response and partial response)?® 3°

e A favourable safety profile among a heavily pre-treated patient population 38 3°

e A potential bridge to allogeneic stem cell transplant*.

e A convenient and less toxic administration schedule, occurring once every three weeks

for just 30 minutes, when compared with SoC (i.e. chemotherapy)3® %,
e Improved patient reported outcomes associated with disease related symptoms,

functioning, and health status®.

3.4: Information about the life expectancy of people with the
disease or condition in England and the source of the data

Please refer to section 3.2
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3.5: Details of relevant NICE guidance, pathways or commissioning
guides related to the condition for which the technology is being
used

As described in section 3.3, NICE do not currently have a clinical pathway available for the
management of cHL. Summarised in Table 5 below are the most relevant UK clinical
guidelines. However, there is still no clear consensus on the management of patients post BV.
Although there is no clear consensus on the management of patients post BV, it would be
logical to assume that patients continue to receive single agent/reduced intensity
chemotherapy as decided on a patient by patient basis; this was supported by a recent
advisory panel meeting held by MSD “°,

Table 5. Summary of relevant clinical guidelines for the treatment of Classical Hodgkin
Lymphoma

Guideline group Recommendations

RRcHL
e rr to one prior line of therapy
o Salvage chemotherapy (one of ICE, IVE, MINE, IVOx, IGEV,
GEM-P, GDP, Mini-BEAM, Dexa-BEAM, ESHAP, DHAP,
DHAOXx) for R/R patients eligible for HDT/ASCT
o Combined modality in patients ineligible for HDT/ASCT
especially in early stage relapse and in patients who have
not received prior RT, or who have relapsed outside of the

British Committee initial radiotherapy field
. o Salvage RT in selected patients ineligible for autoSCT,
for Standards in particularly in older patients with relapsed disease who lack
Haematology, B symptoms, have a good performance status, and have
limited stage disease at relapse
20143 o Chemotherapy and IFRT in patients who experience late

relapse (>5 years after primary therapy) occurring at a
localised site without B symptoms
e rr to two prior lines of therapy
o HDT/ASCT in patients who achieve an adequate response to
salvage therapy

Post-ASCT failure
e AlloSCT using a reduced intensity conditioning regimen who relapsed
following autoSCT

RRcHL

e Salvage chemotherapy in patients eligible for autoSCT (usually a
platinum-based regimen such as GEM-P, ICE, ESHAP)

e Modality therapy or salvage RT alone in patients ineligible for autoSCT

London Clinical
i 41

Alliance, 2015 Post autoSCT failure or autoSCT ineligible

e Brentuximab vedotin in patients who are refractory to second-line therapy

¢ Refractory patients may also be enrolled in clinical trials owing to a lack of
further approved-treatment options
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3.6: Details of other clinical guidelines and national policies

Please refer to Section 3.5.

3.7: Issues relating to current clinical practice, including variations

or uncertainty about established practice

3.8: Equality issues

Not applicable
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4 Clinical effectiveness

4.1 Identification and selection of relevant studies

4.1.1 Systematic Review

To address the decision problem outlined in the final NICE scope, MSD updated an existing
Systematic Literature Review (SLR). This was designed to identify clinical trials and
observational studies comparing the efficacy of pembrolizumab and relevant comparators for

the treatment of patients with RRcHL.

An update to the Population, Interventions, Comparison, and Study Design (PICOS) statement
occurred in June 2017. This amendment added additional criteria to identify patients with
disease progression during or after treatment with BV, and to further restrict interventions so
as to reflect relevant UK clinical practice. The PICOS statement for the review is presented in
Table 6.

The updated SLR was designed to identify relevant studies to inform both direct and indirect
comparisons between the interventions relevant to the NICE final scope. Further details are

provided below.
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Table 6. PICOS for review of treatment for RRcHL studies

e Single arm trials

¢ Retrospective and prospective controlled
observational studies

e Single group observational studies

Criteria Description
Original SLR (Oct.19 and Dec. 2, 2016) Updated SLR (June 15 2017)
Population Adult cHL patients who either: failed to Additional criteria added to restrict
achieve a response to any line of therapy patients to those with disease
(refractory patients) or who have relapsed progression during or after treatment
after = 3 prior lines of therapy with BV
Interventions | The following targeted drugs alone or as Additional criteria were added to
combinations with systemic reflect only those interventions
chemotherapies: considered relevant to UK clinical
e Pembrolizumab e Nivolumab practice:
e Brentuximab e Ofatumumab ¢ Single or combination chemotherapy
vedotin e Panobinostat including drugs such as:
e Everolimus ¢ Rituximab o Cisplatin
e Lenalidomide e \Vorinostat o Gemcitabine
e Lucatumumab o Vinblastine
e Best supportive care
The following systemic chemotherapies
alone or in combinations:
e Adriamycin e Mecholrethamine
e Bendamustine (Nitrogen
e Bleomycin mustard)
o Carmustine * Melphalan
e Cisplatin o Mitoxantrone
e Cyclophosphamide * Oxaliplatin
e Cytarabine e Procarbazine
e Dacarbazine ¢ Vinblastine
e Etoposide e Vincristine
e Gemcitabine e Vinorelbine
e Ifosfamide
Other treatments in combination with
chemotherapies:
e Dexamethasone e Prednisone
e Methylprednisolone
Comparators | e Any e Any
Outcomes e Overall survival ¢ No change
e Progression-free survival
e Objective response
e Complete response
¢ Partial response
e Treatment discontinuation due to AEs
e Serious (grade 3 and above) AEs (not
used for study selection)
Study e Randomised controlled trials e No change
design  Non-randomised controlled trials

Abbreviations: AEs, adverse events; BV, brentuximab vedotin; cHL, classical Hodgkin’s Lymphoma
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4.1.2 Search strateqy description

Separate searches were conducted for clinical trials and observational studies in the following
databases using the OVID portal: Embase, MEDLINE, and Cochrane Register of Controlled
Trials (clinical trials only). The Scottish Intercollegiate Guidelines Network’s (SIGN) filters for
randomised-controlled trials and observational studies were used in the Embase and Medline
searches. The primary searches for clinical trials and observational studies were conducted
on October 19 and December 2, 2016, respectively. All searches were then rerun on June 15,
2017 with terms added to restrict hits to those published in the period in between this date and
the date which the primary searches were run. The full search strings are summarised in

Appendix 2

The database searches were supplemented with searches of the Northern Light database that
contains conference proceedings from 2010 to the present. The annual meetings of the
American Society of Clinical Oncology from 2015 to 2016 and American Society of
Haematology from 2014 to 2016 were searched using this database (the search strategies
from each conference can be found in Appendix 2). In addition, manual searches were
conducted of the WHO International Clinical Trials Registry Platform (ICTRP) to identify on-

going trials (the terms searched are presented in Appendix 2).

4.1.3 Study selection

Two investigators working independently reviewed all abstracts and proceedings identified;
the eligibility criteria used in the search strategy are outlined in Table 7. All citations identified
as potentially relevant during abstract screening were then screened as full texts by the same
two reviewers. Following reconciliation between the two investigators, a third investigator was
included to reach consensus for any remaining discrepancies. Full articles were retrieved for
further detailed assessment by the same reviewers. Discrepancies occurring between the two

investigators were resolved by involving a third investigator and reaching consensus.

Once the list of included studies was finalised two investigators working independently
extracted data for the final list of included studies. Any discrepancies observed between the
data extracted by the two data extractors were resolved by involving a third reviewer and
coming to a consensus. Extraction data included, but was not limited to, study characteristics,

intervention details, patient baseline characteristics, outcomes, and quality assessment.
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Table 7. Eligibility criteria used in the search strategy

Inclusion criteria

Adult cHL patients who either: failed to achieve a
Population response to any line of therapy (refractory patients)
or who have relapsed after = 3 prior lines of therapy

Intervention Pembrolizumab

Single or combination chemotherapy including
drugs such as:

e Cisplatin

e Gemcitabine

e Vinblastine
Best supportive care

Comparators

Overall survival

Progression-free survival

Objective response

Complete response

Partial response

Treatment discontinuation due to AEs

Serious (grade 3 and above) AEs (not used for
study selection)

Outcomes

Randomised controlled trials
Non-randomised controlled trials
Single arm ftrials

Retrospective and prospective controlled
observational studies

Single group observational studies

Study design

4.1.4 Flow diagram of the number of studies included and excluded at each stage

Clinical trials

Original search

A total of 10,359 citations were identified through the primary clinical trial searches of Embase,
Medline, and Cochrane Central Register of Controlled Trials. Of these, 2,949 were removed
as duplicates, with a further 7,312 excluded during abstract screening. From the 99 citations
included for full text screening, 60 were excluded: 17 for study design, 28 for population, four
for outcomes, four for interventions, and seven for other reasons (e.g. publications were letters
to the editor). A list of these excluded studies can be found in Appendix 3. Adding data from a
clinical study report (CSR) for KEYNOTE-087 therefore gave a total of 39 citations included
as a result of the primary searches. After applying the updated criteria from the relevant to the

NICE decision problem, 38 of these citations were removed. The one citation that was still
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relevant was the CSR for KEYNOTE-87. A list of the citations that were excluded due to the
updated PICOS can be found in Appendix 3.

Updated search

For the updated search a total of 1,497 citations were identified (981 electronic databases,
and 516 additional sources). After the removal of duplicates (190 citations) and screening
abstracts, 14 citations were included for full-text screening. From these, 11 citations were
excluded: one for population, two for outcome, two for study design and six for other (all
captured in the original search). The updated search only yielded one new citation to be added
into the evidence base . After screening the conference proceeding of ASCO 2015-2016 and
ASH 2014-2016 ASH Annual Meeting, two additional citations were added ** %3, resulting in
three citations being included from the updated search. This gave a total of four citations,
representing one clinical trial (KEYNOTE-087), being included in the final review. The flow of
study selection is presented using the Preferred Reporting ltems for Systematic Reviews and
Meta-Analyses (PRISMA) chart in Figure 3.

Observational studies

The primary search for observational studies was carried out using Embase and Medline via
the OVID platform (n=163). Following the removal of duplicates a total of 131 citations were
screened, and resulted in the inclusion of a single citations #4. The search update resulted in
three studies being included for full text screening but none of these met the inclusion criteria.
After screening the conference proceedings (ASH 2014-2016 and ASCO 2015-2016), no
additional citations were added. Furthermore, when screening the updated searches for both
clinical trials and for observational studies, it was noted that some observational studies were
not being captured in the observational search but were captured in the clinical trial search.
The decision was made to re-screen the citations that were excluded by study design in the
clinical trials searches (primary and update) though this did not identify and additional studies.
Therefore, a single retrospective study by Cheah et al. 2016 was included #4. The flow of study

selection is presented using the PRISMA chart in Figure 4.
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Figure 3. PRISMA flow diagram of clinical trials - Original and updated SLR
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Figure 4. PRISMA flow diagram of observational studies - Original and updated SLR
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4.1.5 Complete list for excluded studies

A complete reference list for excluded studies (and the reason for exclusion) has been

provided in Appendix 3.

4.2 List of relevant randomised controlled trials

No randomised control evidence relevant to the decision problem was identified. The pivotal
clinical trial, KEYNOTE-087, is a multicentre, single arm, multi-cohort, non-randomised trial.

Therefore, Sections 4.3-4.7 relate to this pivotal clinical trial.

4.2.1 List of relevant clinical trials/ observational studies

In total two studies relevant to the decision problem were identified; this included a single arm
phase I clinical trial (KEYNOTE-087) #°%8, and one retrospective observational study *4. As
no evidence providing direct comparative evidence for pembrolizumab versus comparators
exists, the observational study identified within the SLR was used in the naive and matched

adjusted indirect comparisons as described Section 4.10.
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4.3 Summary of methodology of the relevant trials

4.3.1 KEYNOTE-087

Trial design

KEYNOTE-087 (NCT02453594) is a phase IlI, multicentre, single arm, multi-cohort, non-
randomised trial of pembrolizumab in patients with RRcHL. The three study cohorts included
patients with RRcHL, who have failed to achieve a response or progressed after autologous
stem cell transplant (auto-SCT) and have relapsed after treatment with, or failed to respond
to, brentuximab vedotin post auto-SCT (Cohort 1); who were unable to achieve a complete
response (CR) or partial response (PR) to salvage chemotherapy and did not receive auto-
SCT, but have relapsed after treatment with, or failed to respond to, brentuximab vedotin
(Cohort 2); and subjects who have failed to respond to, or progressed after, auto-SCT and
have not received brentuximab vedotin post auto-SCT. These patients may or may not have

received brentuximab vedotin as part of primary or salvage treatment (Cohort 3).

The rationale for selecting a single arm non-comparative trial is largely based on the absence
of established clinical practice at this later line setting, as discussed in Section 3.5, and the

limited number of eligible patients for treatment.

Please note that this submission focusses on data derived from Cohorts 1 and 2 of KEYNOTE-

087; this supports the EMA license recommendation as reported in Section 2.2.2.

Patients who experienced a CR or PR or had SD were able to remain on treatment for up to
2 years (approximately 37 administrations) or until unacceptable toxicity or progression. After
documented disease progression or the start of new antineoplastic therapy each patients 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 the investigators discretion patients who attained a CR may have been considered for
stopping pembrolizumab after receiving a minimum of 24 weeks months of treatment with at
least two doses since CR had been initially confirmed. Patients who later experienced disease
progression would have been eligible for retreatment with pembrolizumab at the discretion of
the investigator if: no cancer treatment was administered since the last dose of
pembrolizumab, the subject met the safety parameters listed in the inclusion/exclusion criteria,
and the trial was open. Patients would have resumed therapy at the same dose and schedule

as at the time of initial discontinuation.
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Figure 5. KEYNOTE-087 Study design
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Eligibility criteria

The key inclusion/ exclusion criteria are provided below.

Key inclusion criteria:

In order to be eligible for participation in this trial, the subject had to:

e Be 218 years of age on day of signing informed consent.
e Have relapsed* or refractory* de novo classical Hodgkin Lymphoma and meet one of the
following cohort inclusions:

*Relapsed: disease progression after most recent therapy
*Refractory: failure to achieve CR or PR to most recent therapy

o 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.

o 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.

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

e Have measureable disease defined as at least one lesion that can be accurately measured
in at least two dimensions with spiral computerised tomography (CT) scan. Minimum

measurement must be >15 mm in the longest diameter or >10 mm in the short axis.
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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

Must have a performance status of O or 1 on the Eastern Cooperative Oncology Group
(ECOG) Performance Scale

Key exclusion criteria

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

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

Has undergone prior 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 vs. host
disease

Has 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.

Has evidence of active, non-infectious pneumonitis

Has an active infection requiring intravenous systemic therapy

Is 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.

Has received prior therapy with an anti-PD-1, anti-PD-L1, anti-PD-L2, anti-CD137, or anti-
cytotoxic T-lymphocyte associated antigen-4 antibody (including ipilimumab or any other

antibody or drug specifically targeting T-cell co-stimulation or checkpoint pathways).

Settings and Location where the data were collected

This was a global study enrolling a total of 210 patients (cohort 1, n=69; cohort 2, n=81; cohort
3, n=60) between the 26" June 2015 and March 215t 2016 across 51 study sites. This included

three study sites in the UK, 23 sites across Europe (France, Russia, Italy, Spain, Germany,

Greece, Hungary, Sweden, and Norway), eleven in the USA, seven in Japan, four in Israel,

two in Australia, and one in Canada.
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There were 14 patients (Cohort 1, n=4; Cohort 2, n=10) enrolled from three UK study sites.

Trial drugs and concomitant medication

This was an open label trial, therefore the sponsor, investigator, and patient knew the
treatment administered. All trial treatment was administered in the outpatient setting by

qualified site personnel.

All patients received pembrolizumab 200mg via intravenous (IV) infusion as a 30 minute
infusion every 3 weeks in the outpatient setting (Table 8). Treatment could be administered
up to 3 days before or after the scheduled Day 1 of each cycle for administrative reasons.
Interruptions from the treatment plan for greater 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 subject management. Neither dose escalation nor dose

reduction of pembrolizumab was permitted in this trial.

Dose madification due to adverse events (AE) (both non-serious and serious) was permitted
as outlined in Section 5.2.1.2 (page 36 of 130) of the KEYNOTE-087 protocol #°, as exposure
with pembrolizumab may represent an immunological aetiology. These AEs may occur shortly

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

Table 8. Keynote-087 trial treatment

Dose Route of Regimen/Treatment
Study Drug Dose/Potency i Use
Frequency | Administration Period

Day 1 of each .
Pembrolizumab 200mg Q3w IV Infusion experimental
treatment cycle

Concomitant medication

Concomitant medication and or vaccination specifically prohibited in the study exclusion
criteria were not allowed during the on-going trial. The decision on any supportive therapy or
vaccination resided with the investigator and/or the patient’s primary physician. However, the
decision to continue the patient on pembrolizumab required the mutual agreement of the

investigator, sponsor, and subject.

All treatments that the investigator considers necessary for a subject’'s welfare may be
administered at the discretion of the investigator in keeping with the community standards of
medical care. All concomitant medication including all prescription, over-the-counter, herbal

supplements, and IV medications and fluids was recorded on the case report form. If changes
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to medication occurred during the trial period, documentation of drug dosage, frequency,
route, and date may also be included on the case report form. Patients were able remain on
anti-coagulation therapy as long as the prothrombin time or activated partial thromboplastin

time is within therapeutic range of the intended use of anticoagulants.

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

included:

e 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

e Investigational agents other than pembrolizumab

e Radiation therapy

o Any need for radiotherapy was considered indicative of progressive disease
and resultant 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. Examples of live vaccines include, but are not limited to, the following: measles,
mumps, rubella, chicken pox, yellow fever, rabies, BCG, and oral typhoid vaccine.
Seasonal influenza vaccines for injection are generally killed virus vaccines and are
allowed; however intranasal influenza vaccines (e.g. Flu-Mist®) are live attenuated
vaccines, and are not allowed.

e Glucocorticoids for any purpose other than to modulate symptoms from an event of clinical

interest of suspected immunologic aetiology.
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Primary, Secondary, and Exploratory objectives

Primary objectives

The primary efficacy endpoint is the Overall Response Rate (ORR), defined as the proportion
of patients in the analysis population who have complete remission (CR) or partial remission
(PR) using IWG criteria (Cheson 2007)* at any time during the study. Response for the
primary analysis was determined by blinded, independent central review (BICR), for the overall
population and each cohort as outlined in Figure 5. A co-primary endpoint for safety and

tolerability is reported in Section 4.12.

Secondary objectives

Within each of the three cohorts as described in Figure 5 the following objectives were

considered:

e To evaluate the ORR of pembrolizumab by investigator assessment according to the
IWG response criteria; and additionally by BICR using the 5-point scale according to
the Lugano Classification °'.

e To evaluate the Complete Remission Rate (CRR) of pembrolizumab by BICR and by
investigator assessment according to the IWG response criteria; and additionally by
BICR using the 5-point scale according to the Lugano Classification

e To Evaluate Progression Free Survival (PFS) and Duration of Response (DOR) of
pembrolizumab by BICR and by investigator assessment according to the IWG
response criteria.

e To evaluate the overall survival (OS) of pembrolizumab

Duration of response is defined, only for the subgroup of patients who achieve CR or PR, 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 comes first.

Exploratory end points

Within each of the three cohorts, and potentially pooled as described in Figure 5 the following

objectives were considered:

e To evaluate ORR, CRR, PFS and DOR for patients who continue treatment with
pembrolizumab beyond documented progression.

e To explore the pharmacokinetic (PK) profile of pembrolizumab.

e To evaluate changes in health-related quality-of-life assessments from baseline using
the European Organization for Research and Treatment of Cancer (EORTC) Quality
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of Life (QoL) Questionnaire C30 (QLQ-C30) and European Quality of Life Five
Dimensions Questionnaire (EuroQoL EQ-5D).

e To further evaluate pembrolizumab immunogenicity and exposure of the proposed
dose and dosing regimen.

e To compare the extent of pre-pembrolizumab PD-L1 expression in tumour biopsies for
pembrolizumab responders versus non-responders.

e Toinvestigate the relationship between candidate efficacy biomarkers and anti-tumour
activity of pembrolizumab utilising pre and post-treatment lymph node biopsies and
blood sampling.

e To explore the relationship between genetic variation and response to the treatment(s)
administered. Variation across the human genome will be analysed for association with
clinical data collected in this study.

Clinical procedures/ assessments

Biomarker collection

All patients were required to have either an archival formalin-fixed paraffin embedded (FFPE)
tumour tissue sample or newly obtained core or excisional biopsy (FNA not adequate) to be
submitted for characterisation at a central lab. Biopsy sites were to be selected so that

subsequent biopsies can be performed at the same location.

Initial tumour imaging

Initial disease assessment or tumour imaging must have been performed within 28 days prior
to the first dose of trial treatment. The site study team must have reviewed pre-trial images to
confirm the subject had measurable disease as defined in the inclusion criteria In addition

bone marrow biopsies were collected at screening.

Tumour imaging and assessment of disease

Tumour imaging could be performed using computer tomography (CT) and positron emission
tomography (PET) and should have been used throughout the study. For Lymphomas that
were not fluorodeoxyglucose-avid (FDG-avid) at screening, PET did not need to be repeated
in follow-up assessments. Following screening, CT scans should have been repeated every
12 weeks for subsequent assessments. PET should have been repeated at Week 12, Week

24, to confirm CR or PD and as clinically indicated.

Assessment of disease

Anti-tumour activity of pembrolizumab was evaluated using the IWG response criteria by
CT/PET.
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The criteria were applied by the site as the primary measure for assessment of disease
response and as a basis for all protocol guidelines related to disease status (e.g.
discontinuation of study therapy). Disease response assessments were to occur every 12
weeks until documented disease progression, the start of new anti-cancer treatment,
withdrawal of consent, death, or the end of the study, whichever occurred first. Assessment of
Lymphoma B symptoms occurred with each Lymphoma disease response assessment. Anti-
tumour activity of pembrolizumab was also evaluated by BICR as part of the exploratory

analyses using the 5-Point-Scale per the Lugano Classification.

e Revised Response Criteria for Malignant Lymphoma. (Cheson et al, J Clin Oncaol,
2007)%°

e 5 Point-Scale per the Lugano Classification (Cheson et al, J Clin Oncol, 2014)%

Bone marrow biopsies were collected to confirm complete remission (in patients who had bone
marrow involvement) or if clinically indicated. Blood for correlative biomarkers studies was to

be collected at Screening, Week 12, and upon PD.

Immunotherapeutic agents such as pembrolizumab may produce antitumour effects by
potentiating endogenous cancer-specific immune responses, which may be functionally
anergic. The response patterns seen with such an approach may extend beyond the typical
time course of responses seen with cytotoxic agents, and can manifest a clinical response
after an initial increase in tumour burden or even the appearance of new lesions. Standard
response assessment criteria may not provide a complete response assessment of
immunotherapeutic agents such as pembrolizumab. Therefore in the setting where a subject
assessment shows PD, study drug may have been continued, at the discretion of the PI, until
the next disease response assessment provided that the patients’ clinical condition was stable.
However, imaging should have occurred at any time where there was clinical suspicion of

progression.

After the first documentation of progression it is at the discretion of the investigator to keep a
clinically stable subject on trial treatment or to stop trial treatment until repeat imaging

performed 4-6 weeks later confirms progression. Clinical Stability may be defined as:

1) Absence of symptoms and signs indicating clinical significant progression of disease
(including worsening of laboratory values) indicating disease progression.

2) No decline in ECOG performance status.
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3) Absence of rapid progression of disease or progressive tumour at critical anatomical

sites (e.g., cord compression) requiring urgent alternative medical intervention.

Patient reported outcomes

The EuroQol EQ-5D and EORTC QLQ-C30 questionnaires were administered by trained site
personnel and completed electronically by the patients themselves. It was strongly
recommended that all electronic PROs were administered prior to drug administration, AE
evaluation and disease status notification. The electronic PROs were completed in the
following order: EuroQol EQ-5D first, then EORTC QLQ-C30. PROs were to be assessed
every cycle for the first five cycles and every 12 weeks thereafter until PD while the subject
was receiving study treatment. PROs were to also be obtained at the Treatment
Discontinuation Visit and 30-day Safety Follow-up Visit. If the Treatment Discontinuation Visit
occurred 30 days from the last dose of study treatment, at the time of the mandatory Safety

Follow up Visit, then the PROs did not need to be repeated.

Safety measurements

Vital signs, weight, physical examinations, ECOG performance status, electrocardiogram, and
laboratory safety tests (e.g., urinalysis, complete blood count, prothrombin time/activated
partial thromboplastin time, serum chemistries, auto-antibodies, thyroid function) were

obtained and assessed at designated intervals throughout the study.

Adverse event/ adverse experience was defined as any untoward medical occurrence in a
patient or clinical investigation subject administered a pharmaceutical product and which does
not necessarily have to have a causal relationship with this treatment. An AE can therefore be
any unfavourable and unintended sign (including an abnormal laboratory finding, for example),
symptom, or disease temporally associated with the use of a medicinal product or protocol
specified procedure, whether or not considered related to the medicinal product or protocol
specified procedure. Any worsening (i.e., any clinically significant adverse change in
frequency and/or intensity) of a pre-existing condition that is temporally associated with the

use of pembrolizumab was also considered as an AE.

A serious adverse experience is any adverse experience occurring at any dose or during any

use of Sponsor’s product that:

e Results in death;

e s life threatening;

e Results in a persistent or significant disability/incapacity;

e Results in or prolongs an existing inpatient hospitalisation;
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e |s a congenital anomaly/birth defect;
e Other important medical events.
In addition, the following events, although not serious per ICH definition, were reportable to

the sponsor in the same timeframe as SAEs to meet certain local requirements. Therefore,
these events are considered serious by the Sponsor for collection purposes:
e s acancer;

e [s associated with an overdose (this was defined as any dose exceeding 1000mg or
greater for pembrolizumab).

Please see the KEYNOTE-087 study protocol for a full study flow chart that outlines all

scheduled tests and assessments as described above page 47/130, Section 6.1 .
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4.4 Statistical analysis and definition of study groups in the

relevant trials

4.4.1 KEYNOTE-0874%4°

Primary hypothesis

Intravenous administration of single agent pembrolizumab will result in an ORR of greater than

20% in each of the three cohorts using IWG response criteria by BICR.

As per the earlier definition of ORR, final analysis will be conducted for each cohort when the
last subject in that cohort has reached the Week 12 response assessment or has discontinued
study therapy. Results will be presented as the point estimate and 95% 2-sided exact
confidence interval (Cl) using the Clopper-Pearson method which will have at least 95%
coverage of the true rate. An exact binomial test will be conducted for each cohort versus a

fixed control rate for each cohort.

Secondary hypotheses

Note that secondary objectives and explorative endpoints within each cohort will not involve

hypothesis testing.

Secondary analyses for ORR will be performed based on investigator's (i.e. study site)
assessment and by central review based on the Lugano Classification °'. As per the primary
hypothesis results will be presented as the point estimate and 95% 2-sided exact CI,
separately per cohort. Additional analyses will be based on site assessment and by central

review using the Lugano (2014) criteria °'.

The median overall survival, if reached, will be estimated in the given analysis population,
separately by cohort. In addition, the Kaplan-Meier method will be used to estimate the survival

curve, separately by cohort.

Duration of response (DOR) analysis will consist of Kaplan-Meier estimates. Duration of
response data will be censored on the date of the last disease assessment documenting
absence of progressive disease for patients who do not have tumour progression and are still
on study at the time of an analysis, are given antitumour treatment (including stem cell
transplant) other than the study treatment, or are removed from study prior to documentation
of tumour progression. Duration of Response will be based upon central review according to

the IWG criteria; a secondary analysis of DOR will be conducted using investigator
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assessment. In addition, since stem cell transplant post-initiation of pembrolizumab is

considered to be an indicator of positive efficacy rather than failure of the current treatment.

Analysis and stopping guidelines

Efficacy analysis population

The analysis of primary efficacy endpoints were based on the ASaT population, i.e., patients
will be included if they receive at least one dose of study medication. Supportive analyses
were conducted using the Full Analysis Set (FAS) population, which consisted of all patients
who 1) received at least one dose of study medication; 2) had a baseline disease assessment,
and 3) had a post baseline disease assessment OR discontinued the trial due to progressive

disease/drug related AE.

Safety analysis population

The ASaT population was used for the analysis of safety data in this study. The ASaT
population consists of all enrolled patients who received at least 1 dose of study treatment. At
least one laboratory or vital sign measurement obtained subsequent to at least one dose of
trial treatment was required for inclusion in the analysis of each specific parameter. To assess

change from baseline, a baseline measurement was also required.

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), i.e. 180
patients in total. To obtain 180 total patients in the ASaT population, the protocol outlined that
190 patients would need to be enrolled, assuming that approximately 5% of enrolled patients
are not treated. With 60 patients per cohort in the primary analysis population, there would be
at least 93% statistical power (1-sided nominal 2.5% alpha) to detect a 40% or higher ORR
for the pembrolizumab arm compared to a fixed control rate of 20% using the exact binomial
test (nQuery version 2.0 software). Success for this hypothesis required at least 16/60
responses. If an interim analysis is performed within a cohort the power will be approximately
92%.

The selection of 20% as a fixed control rate was based partly on historical data in previously
conducted studies in R/R Hodgkin Lymphoma prior to the approval of BV, where response
rates ranged between 18%-53% (Johnston et al, 2010 %2, Feninger et al, 2011 %3, Younes et
al, 2012 %, and Moscowitz et al, 2012 °). However, since this study was conducted in patients
who had failed treatment with BV, and to date there is no published data on the ORR in this
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particular patient population. Thus, a 20% ORR may be taken as a conservative control rate

considering that all patients to be enrolled in this study have failed an additional line of therapy

(BV) than seen previously.

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.

Table 9 .Summary of Efficacy analysis for Primary and Secondary efficacy endpoints

Endpoint/Variable

Statistical Method

Analysis Population

Missing Data Approach

Primary:

Overall Response Rate

Exact test of binomial

Subjects with missing

e IWG criteria (2007) parameter; 2-sided 95% | ASaT/FAS data are considered non-
o Central exact Cl responders
review
Secondary:
Overall Response Rate
e IWG criteria (2007) Subi . .
. . : 9 ai jects with missing
© S,tUd,y site PO(I)nt estimate; 2-sided ASaT/FAS data are considered non-
e Lugano criteria 95% exact Cl responders
(2014)
o Central
review
Complete Remission
Rate
e |IWG criteria (2007)
o Central . : - Subjects with missing
review Po:)nt estimate; 2-sided ASaT/FAS data are considered non-
. 95% exact Cl
o  Study site responders
e Lugano criteria
(2014)
o Central
review
Progression-free
survival L .
L Summary statistics using Censored at last
*  IWGcriteria (2007) Kaplan-Meier method ASaTIFAS assessment
o Central
review
o Study site

Duration of Response
e |WG criteria (2007)

Summary statistics using

All responders

Non-responders are

o Central Kaplan-Meier method excluded in analysis
review
o Study site

Overall survival

Summary statistics using
Kaplan-Meier method

ASaT/FAS

Censored at last
assessment

Abbreviations: ASaT, all subjects as treated; FAS, full analysis set, Cl, confidence intervals

Company evidence submission template for Pembrolizumab for treating relapsed or
refractory classical Hodgkin's lymphoma

Page 63 of 262




Company evidence submission template for Pembrolizumab for treating relapsed or
refractory classical Hodgkin's lymphoma

Page 64 of 262



4.5 Participant flow in the relevant trials

4.5.1 KEYNOTE-087

Number of patients eligible to enter trial

A total of 210 patients were enrolled into the KEYNOTE-087 trial and were included in the
ASaT analysis population (n=210). Of relevance to this submission are Cohort 1 (n=69) and
Cohort 2 (n=81). The first patient enrolled in the study in Cohort 1 was on 24" June 2015, and
the last patient enrolled was on 8" February 2016. The first patient enrolled in the study in

Cohort 2 was 24" June 2015, and the last patient enrolled was on 16" December 2015

Information relating to subject enrolment and baseline characteristics, as reported in Table 11,
are reported from the June 2016 CSR “¢. However, the most recent efficacy update report,

relevant to this submission, is based on a database cut off 21st March 2017 4548,

At the time of data cut-off, 215t March 2017, there were ||} } Q@ NI patients who
remained on treatment from Cohorts 1 and 2, respectively (Table 10) “6. Within Cohort 1 a
total of 38 patients had discontinued therapy, of which 23.2% (n=16) was due to disease
progression, 11.6% (n=8) due to complete response, and 8.7% (n=6) due to an AE; additional
detail is provide below in Table 10. Within Cohort 2 a total of 60 patients had discontinued
therapy, of which 37% (n=30) was due to disease progression, 9.9% (n=8) due to complete

response, and 8.6% (n=7) due to physician decision (Table 10).
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Table 10. Keynote-087 Subject disposition — All subjects (ASaT)*¢
Cohort 1 Cohort 2

Subjects in population 69 81

Status for study medication in trial segment treatment
Started

Discontinued

Adverse event

Bone marrow transplant

Clinical progression

Complete response
Death

Lost to follow-up

Physicians Decision

Pregnancy

Progressive disease

Withdrawal by subject

Treatment on-going

Characteristics of participants at baseline*®

Baseline characteristics for Cohorts 1 and 2 are reported in Table 11. Within cohort 1 there
were slightly more male (52.2%) than female patients, and were predominantly White (82.6%).
The median age was 34 years (range 19 to 64 years). At study entry the main disease subtype
reported was cHL — nodular sclerosis (79.7%). Of the 69 patients in Cohort 1 virtually all
patients reported an ECOG score of 0 (42%) or 1 (56.5%) with 31.9% reporting B symptoms;
bone marrow involvement was low (4.3%). Overall, the patients of Cohort 1 were heavily pre-
treated having received at least 3 lines of prior therapy, and a median of 4 lines (range 2 to
12). All patients had received prior treatment with BV with a mean time of relapse since
autoSCT failure of 60 months.

Cohort 2, as summarised in Table 11, there were slightly more male (563.1%) than female
patients, and were predominantly White (90.1%). The majority of patients were aged less than
65 years with a median age of 40 years (range 20 to 76 years). At study entry the majority of
patients reported a diagnosis of cHL — Nodular sclerosis (80.2%). Of the 81 patients in Cohort
2 all patients reported an ECOG score of 0 (54.3%) or 1 (45.7%) with 32.1% reporting B

symptoms; bone marrow involvement was low (6.2%). Overall, the patients of Cohort 2 were
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heavily pre-treated with the majority having received at least 3 lines of prior therapy (96.3%),

and a median of 4 lines (range 1 to 11). All patients had received prior treatment with BV.

Table 11. KEYNOTE-087 subject Characteristics of trial population 4

Cohort 1 Cohort 2
n (%) n (%)

Subject in population 69 81
Gender
Male 36 (52.2) 43 (53.1)
Female 33 (47.8) 38 (46.9)
Age Years
<65 69 (100) 66 (81.5)
>=65 0 15 (18.5)
Mean 37.0 42.3
SD 10.9 17.4
Median 34.0 40
Range 19 to 64 20to 76
Race
American Indian or Alaska
native 0 10.2)
Asian 7 (10.1) 4 (4.9)
Black or African American 2 (2.9) 2 (2.5)
Missing 1(1.4) 1(1.2)
Multi-racial 2(2.9) 0
White 57 (82.6) 73 (90.1)
Ethnicity
Hispanic or Latino 6 (8.7) 5(6.2)
Not Hispanic or Latino 48 (69.6) 65 (80.2)
Not reported 4 (5.8) 7 (8.6)
Unknown 11 (15.9) 4 (4.9)
Race Group
White 57 (82.6) 73 (90.1)
Non-White 11 (15.9) 7 (8.6)
Missing 1(1.4) 1(1.2)
US region
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Cohort 1 Cohort 2
n (%) n (%)

us 13 (18.8) 20 (24.7)
Ex-US 56 (81.2) 61 (75.3)
Disease Subtype
Classical Hodgkin Lymphoma
— Nodular sclerosis 25 (79.7) 65 (80.2)
Classical Hodgkin Lymphoma
— Mixed cellularity 2 (130) 10(12.3)
Classical Hodgkin Lymphoma
— Lymphocyte rich 4658) 10.2)
Classical Hodgkin Lymphoma-
Lymphocyte dipleteij p 0 4¢49)
Missing 1(1.4) 1(1.2)
ECOG performance status
0 29 (42.0) 44 (54.3)
1 39 (56.5) 37 (45.7)
2 1(1.4) 0 (0.0)
Prior lines of therapy group
>=3 68 (98.6) 78 (96.3)
<3 1(1.4) 3(3.7)
Prior lines of therapy
Subjects with data 69 81
Mean 4.5 4.0
SD 1.7 1.7
Median 4.0 4.0
Range 20t012.0 1to 11.0
Refractory or relapsed after 3 or more lines
Yes 69 (100.0) 81 (100.0)
Time of relapse since SCT failure group
>=12 months 37 (53.6) 0
<12 months 32 (46.4) 0
Missing 0 81 (100.0)
Time of relapse since SCT failure (Months)
Subjects with data 69 0
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Cohort 1 Cohort 2
n (%) n (%)

Mean 60.2 NA
SD 39.6 NA
Median 12.6 NA
Range 2.5t0247.9 NA
Brentuximab Vedotin use
Yes 69 (100) 81 (100)
Prior Radiation
Yes 31 (44.9) 21 (25.9)
No 38 (55.1) 60 (74.1)
Bulky lymphadenopathy
Yes 5(7.2) 12 (14.8)
No 64 (92.8) 69 (85.2)
Baseline B symptoms
Yes 22 (31.9) 26 (32.1)
No 47 (68.1) 55 (67.9)
Baseline Bone marrow involvement
Yes 3(4.3) 5(6.2)
No 66 (95.7) 75 (92.6)
Missing 0 1(1.2)
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4.6 Quality assessment of the relevant trials

To assess the risk of bias and quality of non-randomised trials and observational studies the
Newcastle-Ottawa Scale was used *°. This tool evaluates: selection bias in the choice of study
population, exposure and outcome(s) as well as bias in the assessment of outcome(s), and
length and quality of follow-up. Studies are awarded a star in each domain if they are deemed
to have little to no risk of bias; this was conducted by two independent reviewers, with any
disagreements resolved by a third reviewer. Further information can be found in Appendix 4,
relating to the domains considered and supportive evidence required. As only two studies

were considered relevant to the decision problem, both are presented in Table 12.

Table 12. Quality assessment of relevant clinical trials

Selection Outcome
‘e
5-: € "'?m
he] c =
| S5 | 5% | 82| 5. | BE | oF |e%e|e®
Trial ID 85 c 8¢ €3 R c2 £ g ®ed | ®Baot
c o 2 a0 £ o EQ g0 S So=z | 3709
[ 3*5 C o (o 3T o O c--l--o C';.C
8 | 898 | 55 | £ | E | 38 |8EZ|82°
52 | 85 cs | 37 | S o4 | <32 | <53
o o n e » o o © Ke)
<
14
Cheah et al
’ * N/A N/A * *
2016
KEYNOTE- .
N/A N/A *
087
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4.7 Clinical effectiveness results of the relevant trials

4.7.1 KEYNOTE-087

The following information is reported from the KEYNOTE-087 efficacy update report based on
a database cut-off date 215 March 2017. The March 2017 data cut corresponds to one year
after the last subject was initiated on study treatment. The median follow up time as of 21
March 2017 was 15.9 months (range 1.0 to 20.9 months) with 31 and 21 patients remaining

on treatment in cohorts 1 and 2, respectively 6.

The primary objective of best ORR, based on BICR using IWG criteria in the ASaT population,
was 75.4% and 66.7% in Cohort 1 and 2, respectively*® (Table 14).

As per the secondary objectives: The complete remission rate was 27.5% for Cohort 1 and

24.7% for cohort 2 (Table 14). Among all responders the median time to response by BICR

was [N o Cohort 1 and (I o Cohort 2.
The median duration of response was ||}l in Cohort 1 |G -nd
I in Cohort 2 (Table 15). At the time of data cut-off [lland [l of

patients with a response in Cohorts 1 and 2 had an ongoing response, respectively (Table 16)
46

Median PFS in the ASaT population assessed by BICR was 16.7 months (95% CI 11.2, not
reached) and 11.1 months (95%CI 7.6-13.7) in Cohorts 1 and 2, respectively. The PFS rate(s)
at month 3, 6, 9 and 12 are reported in Table 17 for Cohorts 1 and 2 46,

Median OS at the time of data cut-off was |l across the total study population or within
individual cohort(s). The OS rate at 6 and 12 months was [JJilfland JJlllin Cohort 1, and
2. and % in Cohort 2, respectively (Table 18) 6.

Data for exploratory endpoints were not included within the March 2017 updated efficacy
report. However, of particular relevance to this submission are the patient reported outcome
(PRO) data relevant to the economic model in Section 5.0. KEYNOTE-087 reported a patients
change in health related quality of life (HRQoL) using the European Organisation for Research
and Treatment of Cancer (EORTC) Quality of Life (QoL) Questionnaire C30 (QLQ-C30) and
European Quality of Life Five Dimensions Questionnaire (EuroQoL EQ-5D). Using the
updated efficacy report from September 2016 these data were reported using the PRO-
specific ASaT for all Cohorts combined (1, 2 and 3); this was all patients who received at least
one dose of study medication and completed at least one PRO instrument 4’.
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The treatment effect on PRO score change from baseline was evaluated at Week 12 using
constrained longitudinal data analysis. Week 12 was selected to minimise the loss of data due
to death or disease progression while allowing comparisons in scores while patients were still
on treatment. Compliance rates for both the EORTC QLQ-C30 and EQ-5D were over 91% at
baseline, and over 97% at Week 12 #’. Completion rates remained at or above 90% at each
time point after baseline, until Week 24, when they dropped as patients discontinued the study

due to disease progression, physician decision, AEs, or death #'.

Results from the PRO analyses indicated a net improvement in the EORTC QLQ-C30 global
health status/QoL score from baseline to Week 12, across all response groups. There was an
overall improvement of 8.5 points (SE; 1.6) compared to baseline #’. The improvement was
greatest among those with CR/PR (+10.4 points), followed by those with SD (+7.3 points),
then PD (+3.5 points) #’. Consistency of findings were seen in the EQ-5D measures, with a
change in VAS score from baseline to Week 12 that may be considered clinically important in
those who responded (10.9+ points for CR/PR), as compared to those who did not respond
(5.4+ points for SD patients and 2.6+ points for PD patients) 4’. Together, these results
suggest that health-related QoL were improved in this RRcHL population.

Table 13. Summary of follow up duration ASaT population Keynote-087 4

Keynote-87 (Cohort 1-3)

Follow-up duration (months)t

Median (Range) 15.9 (1.0-20.9)

Mean (SD) 15.9 (2.5)

T Follow-up duration is defined as the time from first dose to the date of death or the database cut-off date if the
subject was still alive.
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Table 14. Summary of best overall response based on BICR 4¢

Response
evaluation

Cohort 1 (N=69),
ASAT population

Cohort 2 (N=81),
ASAT population

%

95% CI*

P-
valuet

%

95% CI*

P-
valuef

Complete
Remission
(CR)

19

27.5

(17.5-39.6)

Partial
Remission
(PR)

33

47.8

(35.6, 60.2)

Objective
Response
(CR+PR)

52

754

(63.5, 84.9)

Stable
Disease (SD)

Progressive
disease (PD)

No
Assessment

P<0.001

24.7

(15.8, 35.5)

42.0

(31.1, 53.5)

66.7

(55.3, 76.8)

P<0.001

All subjects as treated population

*Based on binomial exact confidence interval method

TOne-sided p-value based on exact binomial distribution for testing HO p<0.20 versus H1: p>0.20
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Table 15. Summary of time to response and response duration based on BICR as per
IWG in subjects with a response from Cohort 1 and Cohort 2 4

Cohort 1 Cohort 2

Number of subjects with a response*

Time to response (months)*
Mean (SD)

Median (Range)

Response Duration (months) {

Median (Range)
95% CI

Number of subjects with a response 23
months (%)t

Number of subjects with a response 26
months (%)t

Number of subjects with a response 29
months (%)t

i
UL

Number of subjects with a response 212
months (%)t

*Analyses on time to response and response duration are based on subjects with best overall response as
complete remission or partial remission only

TFrom product-limit (Kaplan-Meier) method for censored data
+ indicates there is no progressive disease by the time of last disease assessment

All subjects as treated population
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Table 16. Summary of response outcomes based in BICR per IWG in subjects with
response ¢

Cohort 1 Cohort 2
N=69

=
1l

(=]

-

Number of Subjects with Responset

Censored Subjects (%)

Subjects who progressed or died after
2 or more missed visits (%)

Subjects started new anti-cancer
treatment (%)

Subjects with stem cell transplant (%)

Subjects who were lost to follow-up
(%)

Subjects who had no disease
assessments in 30 weeks (%)

Ongoing responsef (%)
Range of DOR (months)

Ongoing response 2 3 months

Ongoing response 2 6 months

Ongoing response 2 9 months

I
iinnikhikb

Ongoing response = 12 months

tResponse: Analyses are based on subjects with a best overall response as complete remission or partial
remission.

T Ongoing response: Subjects who are censored, alive, have not progressed, have not started a new anti-cancer
therapy, are not lost to follow-up and the last non-"NE" imaging assessment is within 210 days (30 weeks) of
the data cut-off date.

All subjects as treated population
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Table 17. Summary of Progression free Survival (PFS) based on BICR as per IWG from

Cohort 1 and Cohort 2 46

Cohort 1 Cohort 2
N=69 N=81
Number (%) of PFS events _
Person-months _
Event rate/ 100 Person- _
months
Median PFS (months) * 16.7

95% CI for Median PFS*

(

11.2, not reached

)

7.6,13.7

PFS rate at 3 Months in %*

PFS rate at 6 Months in %*

PFS rate at 9 Months in %*

PFS rate at 12 Months in %*

inifhn

first.

All subjects as treated population

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

Progression free survival is defined as time from first dose to disease progression, or death, whichever occurs

Table 18. Summary of Overall Survival cohorts 1 and 2 4

Cohort 1

e
2]
©

Cohort 2
N=81

Death

Median Survival (Months)t

95% CI for Median Survivalt

OS rate at 6 Months in % t

OS rate at 9 Months in % t

OS rate at 12 Months in % t

OS rate at 15 Months in % t

OS: Overall survival.

All subjects as treated population

T From product-limit (Kaplan-Meier) method for censored data.
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4.8 Subgroup analysis/ Post-Hoc analysis

To address the decision problem as described in Section 1.1, the following post-hoc analyses
were conducted. The results of these analyses have been used to inform the naive indirect
treatment comparison and the Matched Adjusted Indirect Comparison (MAIC) as reported in
Section 4.10.

To support the economic model outlined in Section 5.0, the following information was derived
from the Keynote-087 using the March 2017 data cut.

These post-hoc analyses reported the following “°:
e Overall Response at Week 12

e Progression-Free Survival (PFS) from Week 12 onwards and over the total treatment
period by Overall Response at Week 12

e Time to discontinuation of study drug from Week 12 onwards by Overall Response at
Week 12

e Overall Survival

4.8.1 Statistical analysis

The ASaT population, as per the primary analysis population of the KEYNOTE-087 protocol,
was used for the post-hoc analyses presented below; i.e., patients are included if they received

at least one dose of study medication.

Overall Response

For the purposes of this submission, and to support the economic case reported in Section
5.0; the number and percentage of patients are summarised for overall response at Week 12.
Tabulations are provided for Cohort 1, Cohort 2 separately and combined. In addition,
tabulations by overall response are provided for patients on study drug at Week 12. A patient
was considered on study drug at Week 12 if they were on study drug at the time of the

assessment of the overall response.

The overall response assessment is based on BICR using IWG criteria (Cheson 2007) °° and
is collected during the treatment period. Patient assessment could report one of the following
responses: CR, PR, SD, PD, and not evaluable (NE). Patients with no assessment available

for overall response at Week 12 are classified as no assessment (NA).
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Progression-Free Survival

Progression free survival from Week 12 onwards is reported by overall response status at
Week 12. These analyses take as a start point the assessment date of overall response at
Week 12. In addition, PFS analyses are provided over the total treatment period. These

analyses take as start point the day of first study drug initiation.

The PFS is computed from a patients start point towards the first documented progression of
disease according to IWG criteria or death due to any cause, whichever occurs first, expressed
in days. Patients without an event (progression or death) at the time of last tumour assessment
are considered right censored at the last disease assessment date. Responses are based on
BICR assessment using IWG criteria (Cheson 2007) *°.

Progression-Free Survival curves were estimated using the Kaplan-Meier method and results
are presented graphically. The following statistics are presented below: number of patients
included in the evaluation, raw percentage of patients with the event of interest, median time
to event and its 95 % confidence interval (if median is reached), survival rates at months 3, 6,
9, 12 and 15 from the Kaplan-Meier survival estimate. Rates at month 18 are provided in
addition for the PFS analyses over the total treatment period. A result of “not reached” is
displayed for the survival rate at a specific month in case all patients had an event or were
censored prior to the specific time point (month). The unit of time used in tabulations and
figures is months. Analyses were performed from Week 12 onwards and over the total
treatment period by overall response score at Week 12 respectively for Cohort 1 and Cohort
2 (separately and combined). Patients without an assessment of overall response at Week 12

were excluded from the PFS analyses by overall response.

Note that disease progression is assessed periodically, and that PD can occur any time in the
interval between the last assessment where PD was not documented and the assessment
when PD is documented. For the patients who have PD the true date of disease progression
is approximated by the date of the first assessment at which PD is objectively documented per
IWG criteria by BICR, regardless of discontinuation of study drug. Death is always considered

as a confirmed PD event.

The censoring rules for the PFS are identical to those applied in CSR of study KEYNOTE-
087.
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Overall Survival

Overall survival (OS) was defined as time from first dose intake to death due to any cause,
expressed in days. Patients without documented death are considered right censored at the
day of last contact. Patients who had a survival update after the data cut-off date of March

2017 are censored at the cut-off date.

Overall survival curves were estimated using the Kaplan-Meier method and results presented
graphically. The following statistics are presented: number of patients included in the
evaluation, raw percentage of patients with the event of interest, median time to event and its
95% confidence interval (if median is reached), survival rates at months 3, 6, 9, 12, 15 and 18
from the Kaplan-Meier survival estimate. The unit of time used in tabulations and figures is

months.

4.8.2 Post-hoc analysis results*

At Week 12 the number of patients on study drug in Cohort 1 and 2 was JJj and |}
respectively. The ORR reported at Week 12, relevant to CUA model described in section 5.0,
was [JJllin Cohort 1 and Jllin Cohort 2. Rates of CR and OR are reported in Table 19 and

were broadly comparable between Cohorts 1 and 2.

Progression free survival is reported according to overall response status at Week 12 and can
be found in Table 21 and Table 22 for Cohort 1 and 2, respectively. The median PFS, as
reported among patients with overall response status at Week 12, was || [GTGTcNGN
Il in Cohort 1 (n=63); note that the median PFS had not been reached for patients stratified
according to: CR, PR, or ORR. The PFS rate for patients with an ORR (CR+PR) was
B -t (hrec months, and |-t 12 months. Table 21 reports
the PFS rate according to those patients with a response at Week 12 onwards for months 3,
6,9, 12, and 15.

The median PFS for Cohort 2 (n=74), as reported among patients with an overall response

status at Week 12 onwards, was || [ [ | |} < median PFS for those
patients who had achieved an ORR at Week 12 was |} } . The median
PFS for patients stratified according to PR and SD at Week 12 was || GGG
I <spectively. The median PFS patients stratified according to CR was| Gz
(Table 22). The PFS rate for ORR (CR+PR) was | | | |GGG thrce months, and

I ot ronth 12. Table 22 reports the PFS rate according to those

patients with a response at Week 12 onwards for months 3, 6, 9, 12, and 15.
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The analysis of PFS over the total treatment period is reported in Table 23 and Table 24 for
Cohort 1 and 2, respectively. The median PFS in Cohort 1 was 16.7 months, (95% CI 11.2-
not reached). The median PFS in Cohort 2 was 11.1 months (95% Cl 7.6-13.7). The

corresponding Kaplan-Meier curves are shown in Figure 8 and Figure 9.
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Overall Response

Table 19. Summary of Overall Response at Week 12 Based on Central Review per IWG

Cohort 1 Cohort 2
(N=69) (N=81)
n (%) 95% CI? n (%) 95% CI?
Complete Remission (CR) - - - -
Partial Remission (PR) - - - -
Objective Response (CR+PR) - - - -
Stable Disease (SD) ] ] N |
Progressive Disease (PD) - - - -
No Assessment (NA) - - - -
a: Based on binomial exact confidence interval method
All subjects as treated analysis population
Table 20. Patients on study drug at week 12 by Overall Response at Week 12 Based on Central Review per IWG
Cohort 1 Cohort 2
(N=69) (N=81)
n (%) 95% CI? n (%) 95% CI?
Number of subjects on study drug at week 12 [ ] [ ]
Overall Response at 12 weeks
Complete Remission (CR) - - - -
Partial Remission (PR) - - - -
Objective Response (CR+PR) - - - -
Stable Disease (SD) - - - -
Progressive Disease (PD) - - - -
a: Based on binomial exact confidence interval method
A subject is considered on study drug at week 12 if the subject was on study drug at the time of the assessment of overall response at week 12. Subjects without an
assessment of overall response at week 12 are excluded.
All subjects as treated analysis population
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Progression free survival

Table 21. Analysis of Progression-Free Survival from Week 12 onwards by Overall Response Based on Central review per IWG at Week

12 Cohort 1
Cohort 1
Patients Median Rate at Rate at Rate at Rate at Rate at
Progression-Free Survival with Time® in Month 3" in Month 6° in Month 9% in Month 12°in | Month 15° in
from Week 12 onwards Event Months % % % % %
N2 n (%) [95 %-Cl] [95% CI] [95% CI] [95% CI] [95% CI] [95% CI]
R g H [ | m [ | [ | [ | [ |
o | | | | | - I
By Overall Response at Week 12
EeeriLE NN EE BN N N NN
TreTELGE N EE
e (W B B & R R & &
ek 1N W R EE AN NN
By Overall Response(CR+PR) at Week 12
Objective Response H || | | | | | [
(CR+PR) [ | | - - - I

excluded from the analyses.

ClI: Confidence Interval.

All subjects as treated analysis population

b: From product-limit (Kaplan-Meier) method. The provided rates at a specific month refer to a period starting 12 weeks after the first study drug intake
Progression-free survival is defined as time from overall response assessment at week 12 to disease progression, or death, whichever occurs first.

a: Number of patients: all subjects as treated with assessment of overall response at week 12. Subjects with a Progression-Free Survival event prior to week 12 are
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Figure 6. Kaplan-Meier of Progression-Free Survival from Week 12 onwards by Overall
Response Based on Central review per IWG at Week 12 Cohort 1 (ASAT population)
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Table 22. Analysis of Progression-Free Survival from Week 12 onwards by Overall Response Based on Central review per IWG at Week

12 Cohort 2
Cohort 2
Proaression-Free Patients Median Rate at Rate at Rate at Rate at Rate at
Sursival from Week 12 with Time® in Month 3" in Month 6° in Month 9% in Month 12° in | Month 15° in
onwards Event Months % % % % %
N2 n (%) [95 %-ClI] [95% CI] [95% CI] [95% CI] [95% CI] [95% CI]
overal o I I I I - -
By Overall Response at Week 12
ik I EE BN BN R EE
et lLE 1N EE EE R T
erELE 1 EE EF EF B EE
ekl 1N N BN R
By Overall Response(CR+PR) at Week 12
Objective Response u | | | || || | ||
(CR+PR) I I I I I - -
a: Number of patients: all subjects as treated with assessment of overall response at week 12. Subjects with a Progression-Free Survival event prior to week 12 are
excluded from the analyses
b: From product-limit (Kaplan-Meier) method. The provided rates at a specific month refer to a period starting 12 weeks after the first study drug intake
Progression-free survival is defined as time from overall response assessment at week 12 to disease progression, or death, whichever occurs first.
ClI: Confidence Interval.
All subjects as treated analysis population
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Figure 7. Kaplan-Meier of Progression-Free Survival from Week 12 onwards by Overall
Response Based on Central review per IWG at Week 12 Cohort 2 (ASAT population)
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Table 23. Analysis of Progression-Free Survival Based on Central review per IWG over total treatment period - Cohort 1

Cohort 1
Patients Median Rate at Rate at Rate at Rate at Rate at Rate at
with Time® in Month 3° in | Month 6° in | Month 9° in |Month 12° in [Month 15° in| Month 18° in
Event Months % % % % % %
N? n (%) [95 %-Cl] [95% CI] [95% CI] [95% CI] [95% CI] [95% CI] [95% CI]
Progression-Free Survival 69 - 16.7 - - - - - -
(IRC Primary Analysis) H [11.2;] H H H H I ]
a: Number of patients: all subjects as treated, cohort 1
b: From product-limit (Kaplan-Meier) method
ClI: Confidence Interval.
All subjects as treated analysis population
Table 24. Analysis of Progression-Free Survival Based on Central review per IWG over total treatment period - Cohort 2
Cohort 2
Patients Median Rate at Rate at Rate at Rate at Rate at Rate at
with Time®in Month 3° in | Month 6° in | Month 9° in |Month 12° in | Month 15° in|Month 18° in
Event Months % % % % % %
N? n (%) [95 %-Cl] [95% CI] [95% CI] [95% CI] [95% CI] [95% CI] [95% CI]
Progression-Free Survival 81 | 11.1 [ ] [ ] [ ] [ ] || ||
(IRC Primary Analysis) Bl | 76137 N N N N I I

ClI: Confidence Interval.
All subject as treated analysis population

a: Number of patients: all subjects as treated, cohort 2
b: From product-limit (Kaplan-Meier) method
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Figure 8. Kaplan-Meier of Progression-Free Survival Based on Central review per IWG
Cohort 1, total treatment period (ASAT population)
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Figure 9. Kaplan-Meier of Progression-Free Survival Based on Central review per IWG
Cohort 2, total treatment period (ASAT population)
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Overall Survival

Table 25. Analysis of Overall Survival Based on total treatment period (ASAT population) - Cohort 1

Cohort 1
Patients Median Rate at Rate at Rate at Rate at Rate at Rate at
with Time®in Month 3° in | Month 6° in | Month 9° in |Month 12° in | Month 15° in|Month 18® in
Event Months % % % % % %
N? n (%) [95 %-CI] [95% CI] [95% CI] [95% CI] [95% CI] [95% CI] [95% CI]
Overall Survival [ ] - || || || || - - -
N N N I I I I N
a: Number of patients: all subjects as treated, cohort 1
b: From product-limit (Kaplan-Meier) method
ClI: Confidence Interval.
All subjects as treated analysis population
Table 26. Analysis of Overall Survival Based on total treatment period (ASAT population) - Cohort 2
Cohort 2
Patients Median Rate at Rate at Rate at Rate at Rate at Rate at
with Time® in Month 3° in | Month 6° in | Month 9° in |Month 12° in | Month 15° in|Month 18" in
Event Months % % % % % %
N° n (%) [95 %-CI] [95% CI] [95% CI] [95% CI] [95% CI] [95% CI] [95% CI]
s 0w 2 2 S B A 2 2 A

a: Number of patients: all subjects as treated, cohort 2
b: From product-limit (Kaplan-Meier) method

ClI: Confidence Interval.

All subjects as treated analysis population
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Figure 10. Kaplan-Meier of Overall Survival based on total treatment period - Cohort 1
(ASAT population)

Figure 11. Kaplan-Meier of Overall Survival based on total treatment period - Cohort 2
(ASAT population)
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4.9 Meta-analysis

The results of a naive indirect treatment comparison and MAIC are reported in section 4.10.
4.10 Indirect and mixed treatment comparisons

4.10.1 Search strategy

As previously described (Section 4.1), a SLR was conducted to identify studies that could
inform the comparative effectiveness of pembrolizumab for the treatment of patients that were
considered; 1) to have failed to achieve a response or progressed after autoSCT and have
relapsed after treatment with or failed to respond to BV post autoSCT; 2) unable to achieve a
complete response (CR) or partial response (PR) to salvage chemotherapy and did not receive

autoSCT, but have relapsed after treatment with or failed to respond to BV.

Details relating to the search strategy are reported in Section 4.1.2, and full search strategies

can be found in Appendix 2.

As discussed in Section 4.2.1 a single retrospective observational study (Cheah et al 2016) 4
was identified and considered relevant to the decision problem. The study selection process

is highlighted in Figure 3 and Figure 4.

4.10.2 Details of treatments

The decision problem is presented in Section 1.1. The treatment(s) considered within the
comparative analysis relates to a pooled SoC and is considered representative of UK clinical

practice.

4.10.3 Criteria used in trial selection

The inclusion criteria and the study selection process are described in section 4.1.3 (see
PICOS eligibility criteria as per Table 7).
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4.10.4 Summary of trials included

As previously described there was a paucity of data for the populations considered. As per

section 4.1.2 a single retrospective observational study was identified (Cheah et al 2016).

Day(s) Cycle | Maximum number
Trial ID Agent Route Dose i\)/,en length | of cycles/ duration

9 (days) of treatment
Cheah et al, 2016 Mixed agents -- -- -- -- --
KEYNOTE-087 Pembrolizumab v 200 mg 1 21 24 months

Cheah et al. 2016 #

This was a retrospective observational study conducted at the MD Anderson Centre in the
USA between June 2007 and January 2015. The study was designed to identify patients with

cHL treated with BV who were either refractory to treatment or experienced disease relapse.

Patients with confirmed cHL were considered eligible for inclusion if they had; i) received
treatment with BV for relapsed HL, or ii) subsequent disease progression at any time after
treatment with BV, and had gone on to receive treatment including: investigational agent(s),
gemcitabine, bendamustine, any other alkylator, BV retreatment, platinum based treatment,

autoSCT or alloSCT, or other treatment.

The included population (n=97) was predominantly male (53%) with a median age of 28 years.
Patients reported an ECOG score of 0 (84%) or 1 (16%), and had previously received a
median of three (range 0-9) prior lines of therapy. All patients received BV, the main reason
for discontinuation was disease progression (n=76, 78%); and ten (10%) actively discontinued
in order to receive a stem cell transplant. Patient baseline characteristics can be found in

Appendix 6.

The results show patients treated with “investigator choice” treatment options achieved a post-
BV progression ORR of 45% (CR 15%). After a median observation period of 25 months
(range 1-76) from the point of post-BV progression; 65 patients treated with “investigators

choice” had either progressed or died with a median PFS of 3.5 months (Appendix 7).

The authors commented that due to the heterogeneity among patients and the treatment
options received post-BV progression, it was not possible to identify prognostic factors
associated with PFS. The authors concluded that this study demonstrates “the persistent
challenge of achieving durable disease control in patients with relapsed/refractory cHL

following failure of BV therapy™.
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KEYNOTE-087

Full details relating to KEYNOTE-087 can be found in Section 4.3 to 4.8.

4.10.5 Trials identified in the search strategy

Not applicable.

4.10.6 Rationale for choice of outcome measure chosen

As described in the decision problem Section 1.1 the outcomes of interest relate to response
rate ORR (CR+PR) and survival (PFS).

Both OS and PFS are clinically relevant outcomes that were referenced in the final scope for
this appraisal and the decision problem. However, due to a lack of events during the follow-
up period it has not been possible to consider OS within the long term model structure in those
who do not receive an alloSCT. Therefore, PFS has been extrapolated in those who do not
receive an alloSCT within the economic model to demonstrate the benefit of pembrolizumab
within the populations considered. In addition the response status has also been reported, and
is considered relevant within clinical practice as it denotes the proportion of patients who are

able to undergo alloSCT. Long term survival following this is derived from literature

No formal method of data analysis was proposed for AEs or HRQoL, as these data are not
available within the comparator study Cheah et al 2016. Within the economic analysis, rates
of grade 3+ AE greater than 0% incidence from KEYNOTE-087 were derived for SoC from
literature sources and applied (further detail in section 5.3.5). HRQoL for SoC were assumed
the same as the pembrolizumab arm adjusted for the proportions of patient from the SoC arm

in each response status (further detail in section 5.4.7).

4.10.7 Populations in the included trials

Full details of the KEYNOTE-087 trial population are reported in Section 4.5. The baseline

characteristics of Cheah et al. 2016 are reported in Appendix 6.

Note information from Cheah et al., 2016 relates to the time of documented progression
following therapy with BV unless otherwise stated. The average age of patients across the two
studies was similar, with medians of 32 (range 18-84) in Cheah et al., 2016 and 34 (range 19
to 76) in KEYNOTE-87. The median ages in each cohort separately were also comparable,
though the median in Cohort 2 (40 years) was higher than Cohort 1 (34 years). The proportion
of patients over 45 was lower in Cheah et al., 2016 (14%) than KEYNOTE-087 (34%), with a
higher proportion in Cohort 2 (42%) than Cohort 1 (25%). The distribution of males and
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females was also comparable across the two studies, but information on gender was only

available from Cheah et al., 2016 before commencement of BV therapy.

The proportions of patients with ECOG performance scores of 21 were also comparable
between the two studies (59% in Cheah et al., 2016 and 52% in KEYNOTE-087), though the
proportion in Cohort 2 (46%) was lower than Cohort 1 (58%). A much higher proportion of
patients in KEYNOTE-087 (32% in both Cohorts 1 and 2) than Cheah et al., 2016 (8%).
KEYNOTE-087 had a higher proportion with albumin <40 g/l (49% versus 28%) and white
blood cell count >15 x 109 /I (13% versus 5%), but a lower proportion with lymphocytes <0.6
x 109 /I (17% versus 41%). The proportion of patients with haemoglobin <105 g/l was
comparable across the two studies (31% in KEYNOTE and 35% in Cheah et al., 2016).
KEYNOTE-087 had a higher proportion of patients with a maximum tumour diameter >4 cm
(45% versus 26%) and a higher proportion of patients with extranodal disease (48% versus
35%). For the latter, a higher proportion was observed in Cohort 1 (57%) than Cohort 2 (41%)

Finally, patients in Cheah et al., 2016 had received a median of 3 (range 0-9) prior lines of
therapy before commencing treatment with BV compared to a median of 4 (range 1-12),
including treatment with BV, in Cohorts 1 and 2 from KEYNOTE-87. As with gender, this

information was recorded before commencement of BV therapy.

4.10.8 Apparent or potential differences in the patient population between the trials

Data relevant to the decision problem is limited. However, NICE confirmed in the FAD TA462
57 that the Cheah et al. 2016* population can be considered generalisable to the UK and is

adequate for decision making.

4.10.9-4.10.11 Methods, outcomes, baseline characteristics, risk of bias of each trial

e Study methods for KEYNOTE-087 and Cheah et al 2017 have been described above.
e Appendix 6 for study baseline patient characteristics.
e Appendix 7 for a summary of study results.

e Please see Table 12 for study risk of bias using the NOS; Appendix 4.
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4.10.12 Methods of analysis and presentation of results

A feasibility assessment was conducted that focused on two areas: the compatibility of
included studies and the data published on potential confounders i.e. the extent to which
adjustment could be made to ensure exchangeability °® 5°. Compatibility was assessed by
comparing study design characteristics such as inclusion and exclusion criteria, study

endpoints and methods for outcomes assessments.

For each treatment arm of each published study included in the analysis, the reported Kaplan-
Meier (KM) curves were digitized (Digitizelt; http://www.digitizeit.de/) and the number of
patients at risk over time was extracted. The algorithm proposed by Guyot et al., 2012 %° was

applied to simulate IPD (i.e. survival and censoring times) for each treatment arm

Naive indirect comparison®'

Progression free survival

A Cox proportional hazards regression model was identified for pembrolizumab (index
intervention) survival based on the IPD from KEYNOTE-087 and for chemotherapy agents
based on the IPD generated from the published KM curves as reported in Cheah et al 2016:

1
In(hio) = foc + ) BEGei) (Equaton 1)
c=1

where h;, reflected the underlying hazard rate at time point t for subject i, B,; was the baseline
log-hazard attime t, x.; was the covariate value for covariate c for subject i related to treatment
(i.e. pembrolizumab versus chemotherapy), and % reflected the impact of treatment covariate

c on the log hazard.

This model was fitted to obtain a naive unadjusted log hazard ratio (HR) for pembrolizumab

versus chemotherapy for two scenarios:
1. From study initiation to most recent observation;

2. From study initiation to week 12.

Objective response rates

Odds ratios (ORs) were estimated for response rates observed in KEYNOTE-087 versus rates
observed in Cheah et al. 2016 using contingency tables and a chi-squared test for difference.
Comparisons were conducted using data from three separate time periods from KEYNOTE-
087:

1. Response at 12 weeks;
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Where comparator studies only presented proportions based on best response, these were
used to compare to the 12 Week estimates from KEYNOTE-087. Comparisons were further
stratified according to level of response (objective, complete, and partial), see Appendix 10

and Appendix 11.

Matched adjusted indirect treatment comparison (MAIC)®"

Progression free survival

Weights were estimated for participants from KEYNOTE-087 so that their weighted mean
baseline characteristics matched those observed in each of the comparator studies featured
in the pairwise comparisons. Weights for the KEYNOTE-087 were derived using the inverse
odds of being in their current group (i.e. pembrolizumab) versus the aggregate data group (i.e.

chemotherapy) as per the NICE Decision Support Unit (DSU) guidance®.

In the first instance, matching was conducted using all variables for which data were available
in both KEYNOTE-087 and Cheah et al. 2016. In cases where the algorithm used to estimate
the weights did not converge using the full set of baseline characteristics, variables were

removed in stepwise fashion in a predetermined order until convergence was achieved.

Weights from the propensity model were then applied to a Cox regression model with the
same structure as equation (Equation 1 above) to obtain population-adjusted HRs for the

same two scenarios:
1. From study initiation to most recent observation;
2. From study initiation to week 12.

Objective response rates

As described above, the same approach was used to estimate weights for each separate
comparison. Weighted contingency tables and chi-squared test for difference were then used

to estimate odds ratios; see Appendix 10 and Appendix 11 for results.

4.10.13 Programming lanquage®"

Please see Appendix 9
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4.10.14-4.10.16 Results of analysis and results of statistical assessment of
heterogeneity

Data on outcomes from pembrolizumab came from a single-arm study broken down into three

separate cohorts according to their prior treatment with autoSCT and BV, while data on SoC
was taken from an observational study conducted in the USA (Cheah et al. 2016). Single-arm
trials and observational studies present a challenge for traditional approaches used to
indirectly compare treatments not studies in head-to-head trials. In standard NMA, the sole
source of error in estimates of relative treatment effects is statistical sampling error, assuming
no differences in the distribution of effect modifiers across studies in included in the network.
In naive unadjusted comparisons conducted using data from single-arm clinical trials, this
sampling error will also be present along with the systematic error, or bias, that comes from
differences in the distribution of both prognostic factors and effect modifiers between study
arms. The goal of methods such as MAIC is to reduce the size of this systematic error in

relative treatment effects.

Estimates of relative treatment effects using either methodology suggest that pembrolizumab
offers significant improvements in PFS and ORRs compared to agents which currently form
SoC for RRcHL. Focussing on the naive unadjusted comparisons, both PFS in the entire study
period and the ORR based on best overall response in KEYNOTE-087 and Cheah et al., 2016
were most improved among patients in Cohort 1. After adjusting for differences in patient
characteristics between those in KEYNOTE-087 and the Cheah et al., 2016 study, Cohort 1
still saw the biggest improvements in PFS relative to SOC, with the HR falling to || |Gz
from || G < sus a drop from |G .- B o
Cohort 2°'. However, for ORR, improvements in Cohort 2 surpassed those for Cohort 1 as the
OR increased for the former from | G tc T copared to an
increase from ||| GGz t- I o the latter®’. Pembrolizumab retained

an advantage over SoC in the analyses comparing response at 12 weeks in KEYNOTE-087

and best overall response in Cheah et al., 2016, though the relative effect sizes tended to be
smaller®’. Smaller differences were also observed between the results from the naive
comparisons and MAICs when data from the two cohorts were combined as opposed to being

analysed separately®’.

The MAICs conducted within this study are an example of an “unanchored” population-
adjusted comparison, and as such are subject to a number of important limitations. Reliable
prediction of absolute outcomes is required in order for unanchored comparisons to be valid.
For this requirement to be met, all potential prognostic factors and effect modifiers need to be
adjusted for within the propensity score weighting model. This is unlikely to be the case in
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these comparisons as covariates included within the model were restricted to those reported
in both KEYNOTE-087 and Cheah et al., 2016. Furthermore, in some circumstances
covariates for which data were available had to be dropped in order for the model to
converge®'. The NICE DSU recommends when conducting unanchored comparisons,
information should be provided on the level of bias that is likely to be introduced as a result of
any covariates that are unaccounted for®2. However, due to a lack of studies in the patient
population relevant to this analysis this was not possible. As a result, we cannot comment on
the degree of systematic error within the MAIC estimates. In addition, there is also uncertainty
regarding the prognostic value of some of the variables included within the model. The Cheah
et al., 2016 study did not identify any prognostic factors associated with PFS, though this is
understandable given the small sample size in the study. This further complicates the
estimation of the degree of error in both the naive unadjusted comparisons and the MAIC.
Another limitation of the MAIC approach is that relative treatment effects can only be estimated
for the target population in the comparator trial i.e. Cheah et al., 2016. There is uncertainty
over the degree of overlap between the characteristics of patients in the Cheah et al., 2016
and those seen in UK clinical practice. Despite this, Cheah et al., 2016 was still seen as the

most suitable basis for comparison, highlighting the paucity of evidence in this area®’.

Comparison of Progression free survival®'

The results of the naive comparisons and MAICs of PFS with pembrolizumab versus SoC for
the entire study scenario are presented in Table 27. The naive comparisons resulted in HRs
of NG B -« B o cohort 1, cohort 2, and
cohorts 1 and 2 combined, respectively®'. All variables were included in the MAIC using data
from cohorts 1 and 2 combined, while median prior lines dropped out from the comparisons
using each cohort separately. In the comparison using cohort 1 the HR fell to
B i< in the other two it slightly increased to || I for cohort
2 and I o the cohorts combined®'. A similar pattern was observed in the 12-
week scenario, although the HRs in the naive comparisons were higher for cohort 1 and lower
for cohort 2 (see Table 28).
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Table 27: Summary of comparisons of progression-free survival for pembrolizumab
versus SoC for the entire study scenario®’

Sample Pembrolizumab Hazard ratio
Cohort Comparison size/effective o
sample size, n Events, n Censored, n (95% CI)
Naive [ | N ||
1
MAIC N |
Naive [ | N |
2
MAIC N |
Naive [ | N |
1and 2
MAIC N |

Abbreviations: Cl, confidence interval; MAIC, matching-adjusted indirect comparison.

Table 28: Summary of comparisons of progression-free survival for pembrolizumab
versus SoC for the 12-week scenario®

Sample Pembrolizumab Hazard ratio
Cohort Comparison size/effective o
sample size, n Events, n Censored, n (95% CI)
Naive . . . l
1
RN "N
Naive . . .
2
MAIC N H
Naive | . .
1and 2
MAIC . .

Abbreviations: Cl, confidence interval; MAIC, matching-adjusted indirect comparison.

Comparison of Response rates®’

Objective Response (ORR)

The results of the naive comparisons and MAICs of objective response with pembrolizumab
versus SoC are presented in Table 29, and Table 30. Using data from KEYNOTE-087 on best
overall response, the naive comparisons resulted in ORs of || GGz GG
and | for cohort 1, cohort 2, and cohorts 1 and 2 combined, respectively®!. Al
variables were included in the MAIC using data from cohorts 1 and 2 combined, while median
prior lines dropped out from the comparisons using each cohort separately. The ORs

increased substantially in the MAICs of cohorts [ | |GN =0 2 TGN

separately, with a small drop in the OR for the two cohorts combined | N ¢
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A similar pattern was observed when conducting the comparisons using data from KEYNOTE-

087 on response at Week 12. For the 12-week scenario, the OR in the MAIC compared to the

naive comparison increased from || | N tc I o cohort 1, but only

four variables were included in the model (ECOG, B symptoms, age, albumin)®'. Only prior

lines of therapy was not included in the model for cohort 2 and the OR increased from

B i the naive comparison to [ . Al variables were included

in the model for the two cohorts combined and this led to an increase in the OR from

I i the naive comparison to [N ©'

Table 29: Summary of comparisons of objective response rates (best overall
response) for pembrolizumab versus SoC

Sample
Cohort Comparison sizeleffective
sample size, n

ORR with ORR with Odds ratio
pembrolizumab SOC (95% ClI)

Naive

[N

MAIC

Naive

MAIC

Naive
1and 2
MAIC u u u

Abbreviations: Cl, confidence interval; ORR, objective response rate; SOC, standard of care

R

Table 30: Summary of comparisons of objective response rates (12-weeks) for
pembrolizumab versus SoC ©

Sample
Cohort Comparison sizeleffective
sample size, n

ORR with ORR with Odds ratio
pembrolizumab SOC (95% ClI)

Naive

MAIC

Naive

MAIC

Naive
1and 2
MAIC | | H

Abbreviations: Cl, confidence interval; ORR, objective response rate; SOC, standard of care

e
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Complete Response (CR)*®"

Using data from KEYNOTE-087 on patients achieving a complete response (CR) as their best
overall response, the naive comparisons resulted in ORs of || Gz GNGNGNGNGEEE
and | for cohort 1, cohort 2, and cohorts 1 and 2 combined, respectively (Table
31)%1. All variables were included in the MAIC using data from cohorts 1 and 2 combined, while
median prior lines dropped out from the comparisons using each cohort separately. The ORs

increased again in the MAICs of cohorts 1 || I anc 2 I scparately,

with a smaller increase in the OR for the two cohorts combined || EGNzNG'.

For the 12-week scenario, the OR in the MAIC compared to the naive comparison increased
from |GGG tc I o cohort 1 (Table 32), but only four variables were
included in the model (ECOG, B symptoms, age, albumin®). Only prior lines of therapy was
not included in the model for cohort 2 and the OR increased from || ] in the naive
comparison to || Elc'. A!l variables were included in the model for the two cohorts

combined and this led to an increase in the OR from [ GGz - TGN -

Table 31: Summary of comparisons of complete response (best overall response) for
pembrolizumab versus SoC ©

Cohort Comparison sizeslzr;:‘g(l::ive CR with CR with Odds ratio
P . pembrolizumab SOC (95% CI)
sample size, n
Naive . . .
1
MAIC . . .
Naive . . .
2
MAIC . . .
Naive . . .
1and 2
MAIC . . .

Abbreviations: Cl, confidence interval; CR, complete response; SOC, standard of care
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Table 32: Summary of comparisons of complete response (12-weeks) for
pembrolizumab versus SoC ©

Sample

Cohort Comparison sizel/effective CR with CR with Odds ratio
P . pembrolizumab soc (95% Cl)
sample size, n
Naive . . .
1
MAIC . . .
Naive . . .
2
MAIC . . .
Naive . . .
1and 2
MAIC . . .

Abbreviations: Cl, confidence interval; CR, complete response; SOC, standard of care

Partial Response (PR)®

Using data from KEYNOTE-087 on patients achieving a PR as their best overall response, the
naive comparisons resulted in ORs ofj GGG -
I o cohort 1, cohort 2, and cohorts 1 and 2 combined, respectively (see Table
33)%". All variables were included in the MAIC using data from cohorts 1 and 2 combined, while

median prior lines dropped out from the comparisons using each cohort separately. The ORs

decreased in the MAICs of cohorts 1 | | I anc 2 I scp-rately, and the
two cohorts | GG .

For the 12-week scenario, the OR in the MAIC compared to the naive comparison increased
from |GG tc B o cohort 1 (Table 34), but only four variables were
included in the model (ECOG, B symptoms, age, albumin)®'. Only prior lines of therapy was
not included in the model for cohort 2 and the OR decreased from | | I i~ the naive
comparison to | . A!l variables were included in the model for the two cohorts

combined and this led to a decrease in the OR from || N EEEEN - .
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Table 33: Summary of comparisons of partial response (best overall response) for
pembrolizumab versus SoC *'

Cohort Comparison sizzlae?:‘gcl:(:ive PR with PR with Odds ratio
P . pembrolizumab soc (95% CI)
sample size, n
Naive . . .
1
MAIC | H H
Naive . . .
2
MAIC | H H
Naive . . .
1and 2
MAIC . . .

Abbreviations: Cl, confidence interval; PR, partial response; SOC, standard of care

Table 34: Summary of comparisons of partial response (12-weeks) for pembrolizumab
versus SoC ©

Cohort Comparison sizglaerfr:‘sgive PR with PR with Odds ratio
P - pembrolizumab SOC (95% CI)
sample size, n
Naive . . .
1
MAIC . . .
Naive . . .
2
MAIC . . .
Naive . . .
1and 2
MAIC . . .

Abbreviations: Cl, confidence interval; PR, partial response; SOC, standard of care

Full results can be found in Appendix 10 and Appendix 11¢".

4.10.17 Justification for the choice of random or fixed effect model

Not applicable, please see section 4.10.12

4.10.18 and 4.10.19 Heterogeneity between results of pairwise comparisons and

inconsistencies between direct and indirect evidence

Not applicable
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4.11 Non-randomised and non-controlled evidence

A comprehensive overview of the KEYNOTE-087 clinical trial has been reported in Section
4.7.

As described in Sections 4.1 and 4.10, there was a paucity of data relating to treatment(s)
relevant to the decision problem. In an attempt to identify alternate data sources MSD engaged
with the Hematological Malignancy Network (HMRN) based at York University, UK. The
HMRN developed a proposal for MSD designed to address three objectives: 1) To describe
and characterise treatment pathways (first and subsequent lines) for a population-based
cohort of patients with cHL; 2) To examine PFS and OS by demographics, prognostic factors
and by treatment; and 3) To examine time to response, response rates, OS and PFS by
regimen and treatment line (first and subsequent lines) . However, in the first instance the
HMRN group examined available patient numbers; i.e. patients who had received prior therapy
with BV.

During initial discussions with the HMRN, MSD was told that out of 700 cHL patients in the
HMRN database, for whom data had been collected between 2004 and 2014, only 25 patients
had received BV, and that only five patients had undergone a subsequent alloSCT. Therefore,
the decision was made by MSD UK, supported by the HMRN that data were immature and
non-feasible for the analyses required vs. the current literature sources (Cheah et al, 2016).
This has been recently supported by NICE TA462, which explained that upon consideration
of the evidence presented Cheah et al study was the best available evidence for standard of
care and considered it appropriate for its decision-making *’. Furthermore the committee noted
that the study population partially matched the population of interest and that the company
had explored UK SoC data from the HMRN and surveyed clinicians actively treating RRcHL
in the UK %. The committee considered that both the HMRN network data and the clinician
survey supported the Cheah et al 2016 publication as reflective of UK practice, but it

recognised that the data were limited °’.

The manufacturer of nivolumab marked the aforementioned HMRN and Clinician survey data
as Academic in Confidence (AIC), and therefore cannot be referenced at this time. However,
as MSD were in attendance to this committee meeting, the results presented support the
approach taken within this submission. In an attempt to validate the standard of care (SoC)
evidence reported by Cheah et al. 2016**, MSD commissioned a clinician survey to support

understanding of UK clinical practice®.
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4.11.1 UK Clinician Survey

MSD commissioned a third party vendor to conduct a bespoke piece of market research to

determine:
1) UK clinical practice for the treatment of patients with RRcHL

2) The treatment pathway and eligibility of patients with RRcHL following current

standard of care

3) The validity of two pieces of literature; i) Cheah et al. 2016 in relation to the
expectation of outcomes in UK clinical practice utilising SoC, and ii) Lafferty et al. 2016
in relation to the rates of alloSCT for patients who have received SoC in the relapsed/

refractory setting.

Clinician survey methodology

A questionnaire was developed in collaboration with MSD UK and medeConnect Ltd. This was
designed to address the research questions described above. The questionnaire was
accessible via the website Doctors.net.uk. This enabled practicing clinicians within the UK to
take part in a ~20 minute survey and upon completion receive 7,000 eSR points (equivalent
~£30)°°,

Clinician survey results

A total of 16 clinicians completed the survey and form the evidence base for the results below.
This includes practicing clinicians from England (n=12), Wales (n=1), and Scotland (n=3). All
clinicians had experience working with Lymphoma malignancies and self-reported as either
haematologists (44%) or haematological oncologists (56%). A minority reported experience

with PD-1 therapy (4/16), or access to investigational agents (4/16).

To provide context for the outcome data reported within this survey, clinicians provided
estimated patient numbers from their own clinical practice. Across both indications, relevant
to this submission, patient numbers were low with an average annual estimate of 23 patients.
When considering the two patient groups separately the average number of patients seen
who; 1) had failed autoSCT and BV was four patients annually, and 2) who were ineligible for

autoSCT and had failed BV was three patients annually.

Screening questions show that clinicians had experience using BV and transplanting patients

with alloSCT, and thus represent a relevant stakeholder group for the validation of the
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literature and for providing insight into UK clinical practice. As can be seen in Table 35 for
patients treated with standard of care the mortality in Cohort 1 and 2 is 21% and 30%,
respectively. The ORR (CR+PR) for Cohort 1 and Cohort 2 is 35% and 31%, respectively.

Clinicians reported that only a minority of patients would proceed to alloSCT within Cohort 2
(Table 36), which corresponds with the response estimates provided in Table 35. Within
Cohort 1 57% and 44% of patients achieving CR or PR would be expected to proceed to an
alloSCT; that is compared with 17% and 13% in Cohort 2, respectively. Prior to alloSCT
clinicians reported that patients who failed autoSCT and subsequent BV therapy, on average
received SoC for approx. 12.5 weeks (median 12 weeks, range 3-24 weeks); similarly those
patients described as autoSCT ineligible and who had failed subsequent BV also received
SoC for approx. 12.8 weeks (median 12 weeks, range 1-24 weeks). Clinicians provided
verbatim free text comments including “SoC therapy is continued if effective until allogeneic
donor is ready to minimise time off treatment” and “Generally guided by the allogeneic
transplant centre. Delays may be due to donor availability or TBI slot availability”, which might
suggest that SoC at this point in the treatment pathway serves as a bridge to alloSCT; this
treatment approach was also supported by clinicians who attended an advisory board meeting
held by MSD on 13" March 2017 “°,

All survey participants provided validation for the Cheah et al. 2016 and Lafferty et al. 2016
literature. Clinicians were in agreement with the median PFS of 3.5 months, and OS 25.2
months as reported by Cheah et al. 2016; however, three clinicians suggested an alternative
of 12 months for median OS based on their practice. The OS (69%) and PFS (54%) at one
year, as reported within the UK conference abstract by Lafferty et al. 2016, was supported by

the majority of clinicians; however one clinician reported 50% OS at on year .

Discussion

The findings of this survey support the treatment algorithm described within this submission.
Clinicians reported that the number of patients reaching this later line of treatment in the
relapsed/ refractory disease course is small, and that experience is often restricted to
specialist centres. Verbatim feedback included “Individual clinicians will have fairly small
numbers of these patients so percentages are estimates” attesting to the rarity of this

condition.

The poor outcome(s) of patients with RRcHL demonstrate the need for alternative treatment
therapies. Furthermore, the outcomes of patients who do not receive/ are not considered
eligible for alloSCT are markedly worse, and both patients groups may benefit from a

treatment option, that in the first instance is able to provide an ORR, so as to be considered
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suitable for alloSCT. Of particular interest is the validation of Cheah et al 2016; the findings of
this non-UK study were accepted by the majority of respondents. However, it should be noted
that many of the clinicians reported no access to investigational agents, which are included
within the Cheah et al. 2016 publication; thus these results could be considered a “upside”
estimate of the potential treatment outcome(s) expected within the UK.

Table 35. Average response observed in UK clinical practice for patients treated with
SoC

. . On SoC after being identified as
On SoC having failed both auto ineligible for auto SCT and then failed
Responses SCT and subsequent BV therapy
(Cohort 1 equivalent) BV therapy
(Cohort 2 equivalent)
CR 14% (range 0-40%, median=10%) 12% (range 0-30%, median=12.5%)
PR 21% (range 0-40%, median=20%) 19% (range 0-40%, median=20%)
SD 20% (range 10-60%, median=20%) 14% (range 0-30%, median=15%)
PD 24% (range 10-40%, median=25%) 25% (range 0-50%, median=25%)
Death 21% (range 0-70%, median=18.5%) 30% (range 0-95%, median=20%)
TOTAL 100% 100%

CR, complete remission; PD, progressive disease PR, partial response; SD, stable disease

Table 36. Proceed to alloSCT based on response as observed in UK clinical practice for
patients treated with SoC

On SoC after being identified as

On SoC having failed both auto S -
Responses SCT and subsequent BV therapy ineligible for aBti;c:hS;(ﬁ;'p?nd then failed

(Cohort 1 equivalent) (Cohort 2 equivalent)

CR 57% (range 10-80%, median=60%) 17% (range 0-60%, median=5%)
PR 44% (range 0-80%, median=40%) 13% (range 0-60%, median=0%)
SD 18% (range 0-50%, median=15%) 12% (range 0-50%, median=0%)
PD 12% (range 0-50%, median=0%) 11% (range 0-50%, median=0%)

CR, complete remission; PD, progressive disease PR, partial response; SD, stable disease
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4.12 Adverse reactions

4.12.1 KEYNOTE-087 Adverse reactions

The data presented below are from KEYNOTE-087 utilising a data cut-of the 25" September
2016 %6, The results are presented for each of the Cohorts 1, 2, and 3 (Cohorts 1 and 2 directly
relate to the patient population of this submission) and the overall population (Cohorts 1, 2,
and 3).

Safety and tolerability were assessed by clinical and statistical review of all relevant
parameters including AEs and laboratory test abnormalities during the treatment period up to
the date cut-off date 25 September 2016. As per Section 4.4, The ASaT population consists

of all enrolled patients who received at least one dose of study treatment.

Extent of exposure®®

The duration of exposure was measured from the date of the first dose to the date of last dose.
The median duration of exposure (median time on therapy) for the ASaT population in Cohort
1 and Cohort 2 was | BB, respectively. Further information relating to number of

administrations is reported in (Table 37).

Table 37. Summary of drug exposure by cohort — ASaT population ¢
COHORT 1 | COHORT 2 | COHORT 3 Total
Subjects in population 69 81 60 210

Number of Days on Therapy
(days)

n
Mean
SD
Median
Range

Number of Administrations

n
Mean
SD
Median
Range
(Database Cutoff Date: 25SEP2016).

» (@]
© ©
- -

(@] (2]
o o
N N
— —
o o
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Table 38. Clinical trial exposure to pembrolizumab by duration — ASaT population ¢

Cohort 1 Cohort 2 Cohort 3 Total
(N=69) (N=81) (N=60) (N=210)
Duration of Exposure n Person-years n Person-years Person-years n Person-years
> 0 months | || | | |
= 1 months - - - - -
= 3 months - - - - -
= 6 months - - - - -
> 12 months - - - - -

Each subject is counted once on each applicable duration category row.
Duration of Exposure is calculated as (last dose date - first dose date +1)/365.25*12 (months).
Database Cutoff Date: 25SEP2016
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Adverse Events (AEs)/ Grade 3-5 AEs®®

Table 39 displays an overview of the numbers and percentages of patients in the ASaT
population who had an AE up to 30 days and serious AEs (SAEs) up to 90 days after the last
dose of study medication. Between-cohort differences were not expected, because patients
in all the 3 cohorts received the same treatment and were similar with regard to disease

status/prior transplant history.

In general, pembrolizumab was well tolerated by patients with RRcHL. Most AEs were of low-
grade as evidenced by the relatively low rate of patients with AEs categorised as Grade 3, 4,
or 5. The rate of AEs was not unexpected for this heavily treated patient population. Across
cohorts, [l patients experienced at least one AE (Table 39). The most common AEs
(incidence >10% in one or more Cohort) included pyrexia [JJli] cough [l and fatigue i}
(Table 40).

I o:ticnts experienced an AE categorised as Grade 3, 4, or 5, the majority

of which were Grade 3 (Table 41). The most common Grade-3-5 AE was anaemia, which

occurred in | patients.
In total | W of patients of Cohort 1 and 2, respectively discontinued

treatment due to AEs (Table 39). Thus, pembrolizumab was generally well tolerated among
RRcHL patients as evidenced by the low incidence of AEs that resulted in treatment

discontinuation (Table 42).

Table 39. Summary of AEs by cohort — ASaT population ¢

COHORT 1 COHORT 2 COHORT 3 Total
n (%) n (%) n (%) n (%)
Subijects in population 69 81 60 210
with one or more H B B N N e
adverse events
with no adverse event | [N [N [ [ T B B B
with drug-related? HE I BN B e
adverse events
with toxicity grade 35 | [ NN [N [N [N D D BN BN
adverse events
with toxicity grade 3-5 | [ N | N | I B B B B
drug-related adverse
events
with non-serious H B B N N e
adverse events
with serious adverse | [N | N [N [N DD D BN BN
events
with serious drug- H B B N N e
related adverse events
who died . H §N BN N N NN
who died due toadrug- | N [HIN [T N ' B B B
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related adverse event
discontinued*due to an
adverse event
discontinued due to a
drug-related adverse
event
discontinued due to a
serious adverse event
discontinued due to a
serious drug-related
adverse event
T Determined by the investigator to be related to the drug.
+ Study medication withdrawn.
Grades are based on NCI CTCAE version 4.0.
Non-serious adverse events up to 30 days of last dose and serious adverse events 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.
(Database Cutoff Date: 25SEP2016).

LELL
L
L
L
LLL
LRL

| LB
L_0 LB
L_0 LB
L_0 LB

Table 40. KEYNOTE-087 subjects with AEs by decreasing incidence by Cohort
(Incidence 210% in one or more Cohort) — AsaT population ¢

COHORT 1 COHORT 2 COHORT 3 Total
n (%) n (%) n (%) n (%)
Subjects in population 69 81 60 210
with one or more adverse - - - - - - - -
events
with no adverse events - - - - - - - -
Pyrexia - - - - - - - -
Cough - - - - - - - -
Fatigue - - - - - - - -
Diarrhoea - - - - - - - -
Vomiting - - - - - - - -
Hypothyroidism - - - - - - - -
Nausea - - - - - - - -
Upper respiratory tract - - - - - - - -
infection
Headache 10 B IB B I EIE
Pruritus - - - - - - - -
Rash - - - - - - - -
Arthralgia - - - - - - - -
Constipation - - - - - - - -
Dyspnea - - - - - - - -
Anaemia - - - - - - - -
Nasopharyngitis - - - - - - - -
Back pain H B E E E N E e
Oropharyngeal pain - - - - - - - -
Rhinitis Il I N NN e
Productive cough - - - - - - - -
Every subject is counted a single time for each applicable specific adverse event.
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A system organ class appears on this report only if its incidence in one or more of the columns
is greater than or equal to the incidence specified in the report title, after rounding.

Non-serious adverse events up to 30 days of last dose and serious adverse events 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.

(Database Cutoff Date: 25SEP2016).

Table 41. KEYNOTE-087 subjects with Grade 3-5 AEs by Cohort - Incidence >0% in one
or more Cohort — AsaT population®®

COHORT 1 COHORT 2 COHORT 3 Total
n (%) n (%) n (%) n (%)
Subjects in 69 81 60 210

population
with one or more
adverse events

with no adverse
events

Blood and
lymphatic system
disorders

Anaemia

Febrile neutropenia
Leukopenia
Lymphopenia
Neutropenia
Thrombocytopenia

Cardiac disorders

Myocarditis
Pericarditis

Stress
cardiomyopathy

Endocrine
disorders

Hypothyroidism

Gastrointestinal
disorders

Abdominal pain

Abdominal pain
lower

Colitis
Diarrhoea
Gastrointestinal
pain

Stomatitis

HE BNE BE BH R RERNENNNER R OB D
Bl BER BE BE R RERNENNNER R OB D
Bl BER BE BE R RERNENNNER R OB D
BN BN BE BN R REEEENEEER R B D
Bl BER BN BE 0 RERRNNEEER R RN
Bl BER BN BE 0 RERRNNEEER R RN
BN BN BE BE R REEEENNEER R B D
NN NN NN NN N NN ENNNANN NN

General disorders
and
administration
site conditions
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COHORT 1 COHORT 2 COHORT 3 Total

=

(%) (%) (%)

Fatigue
Oedema peripheral
Pyrexia

Immune system
disorders

Cytokine release
syndrome

Graft versus host
disease

Infections and
infestations

Bacteraemia
Bronchitis
Bronchopulmonary
aspergillosis
Clostridium difficile
colitis

Device related
infection

Escherichia
bacteraemia

Herpes simplex
Herpes zoster

Lower respiratory
tract infection

Myelitis
Pneumonia

Respiratory tract
infection

Salmonellosis
Septic shock

Injury, poisoning
and procedural
complications

Foot fracture
Hip fracture

Investigations

Alanine
aminotransferase
increased

Amylase increased

Blood alkaline
phosphatase
increased

Blood creatinine
increased

Investigations

Lipase increased
Platelet count

NEEE NN NANN NG NN ANN NN N EEN NE N Humn
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COHORT 1 COHORT 2 COHORT 3 Total
(%) (%) (%)

(%)

decreased
Weight decreased

. :
. :

Metabolism and
nutrition
disorders
Decreased appetite
Hyperglycaemia
Hyperuricaemia
Hypoalbuminaemia
Hyponatraemia

Musculoskeletal
and connective
tissue disorders

Arthralgia

Arthritis

Back pain

Bone pain

Muscle spasms
Muscular weakness
Myositis
Osteonecrosis

Rheumatoid
arthritis

Neoplasms benign,
malignant and
unspecified (incl
cysts and polyps)

Cancer pain
Myelodysplastic
syndrome

Nervous system
disorders

Epilepsy
Headache
Migraine
Transient
ischaemic attack

Psychiatric
disorders

Insomnia
Schizophrenia

Renal and urinary
disorders

Acute kidney injury

Reproductive
system and breast
disorders

N NN NNN N NNAN NN N NANNNANEN  NNAEEN OO

Amenorrhoea
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COHORT 1 COHORT 2 COHORT 3 Total
n (%) n (%) n (%) n (%)
Respiratory, - - - - t
thoracic and
mediastinal
disorders
Cough  HE BN BB BN BE BE BE B
Dyspnea - - - - - - - t
Pulmonary - - - - - - - t
embolism
Skin and Il I I I B BN N
subcutaneous
tissue disorders
Dermatitis - - - - - - - t
psoriasiform
Lichenoid keratosis - - - - - - - t
Skin ulcer BN BN BN BN BN BN BE B
Vascular disorders - - - - - - - t
Aortic stenosis B BN BN BN BN BE BE B
Hypertension Il B EH E E E BN
Every subject is counted a single time for each applicable row and column.
A system organ class or specific adverse event appears on this report only if its incidence in one
or more of the columns meets the incidence criterion in the report title, after rounding.
Grades are based on NCI CTCAE version 4.0.
Non-serious adverse events up to 30 days of last dose and serious adverse events 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.
(Database Cutoff Date: 25SEP2016).

Table 42. Subjects With Adverse Events Resulting in Discontinuation by Cohort
(Incidence > 0% in One or More Cohorts) - ASaT Population®®

COHORT 1 COHORT 2 COHORT 3 Total
n (%) (%) n (%) n (%)
Subjects in 69 60 210
population

with one or more

adverse events
with no adverse
events

Cardiac disorders

Myocarditis

Immune system
disorders

Cytokine release
syndrome

Infections and
infestations

Myelitis

Il Bl KRR R D
Il Bl KRR R D
 EEE IEE G
Il Bl KRR R R
' EEE IER
' EEE IER
Il ER KRR R R
KL TIT

Injury, poisoning
and procedural
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COHORT 1 COHORT 2 COHORT 3 Total

(%) (%) (%) (%)

complications

Infusion related
reaction

Musculoskeletal
and connective
tissue disorders

Myositis

TN

Neoplasms benign,
malignant and
unspecified (incl
cysts and polyps)

Myelodysplastic
syndrome

Respiratory,
thoracic and
mediastinal
disorders
Pneumonitis HE BN BE BE B EBE
Skin and Il I I I B =
subcutaneous
tissue disorders

Skin ulcer | BN BN BN BE BE BE |

Every subject is counted a single time for each applicable row and column.

A system organ class or specific adverse event appears on this report only if its incidence in one
or more of the columns meets the incidence criterion in the report title, after rounding.

Non-serious adverse events up to 30 days of last dose and serious adverse events 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.

(Database Cut off Date: 25 SEP 2016).
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Drug related AEs®®

” o i

Adverse events considered by the Investigator to be “possibly,” “probably,” or “definitely”
related to the study treatment are combined into the category of drug-related AEs. Table 43
displays the number and percentage of patients with drug-related AEs (incidence 25% in one
or more Cohorts) by decreasing incidence (based on the total incidence) in the ASaT

population. The number of patients who experienced a drug related AE in Cohort 1 and 2 was

as follows: Cohort 1, ] patients [l in Cohort 2, ] patients |

The most commonly reported drug-related AEs (reported in 25% of patients in one or more of
the Cohorts) were: hypothyroidism, pyrexia, fatigue, rash, diarrhoea, headache, cough,
nausea, neutropenia, infusion related reaction, arthralgia, muscle spasms, vomiting, dyspnea,
upper respiratory tract infection, and pneumonitis (Table 43). Most drug-related AEs were low
grade (Grade 1 or 2). This is evidenced by the low number of patients reporting discontinuation

due to drug related AEs as summarised in Table 44.

Table 43. Subjects With Drug-Related Adverse Events decreasing by incidence by
Cohort (Incidence 2 5% in one or more Cohorts) — ASaT population ©°

COHORT 1 COHORT 2 COHORT 3 Total
n (%) n (%) n (%) n (%)

Subjects in population 69 81 60 210
with one or more adverse - - - - - - - -_
events
with no adverse events - - - - - - - -_
Hypothyroidism - - - - - - - -_
Pyrexia H H EH EH  E N
Fatigue H H EH EH EHEH N
Rash H H EH EH  EHEH N
Diarrhoea - - - - - - - -_
Headache H B EH E B E
Cough H H H EH B E N
Nausea - - - - - - - -_
Neutropenia - - - - - - - -_
Infusion related reaction - - - - - - - -_
Arthralgia N N || H H || || ||
Muscle spasms - - - - - - - -_
Vomiting H H EH EH  EHE N
Dyspnea - - - - - - - -_
Upper respiratory tract || || || | | || || ||
infection
Pneumonitis - - - - - - - -_

Every subject is counted a single time for each applicable specific adverse event.

A system organ class appears on this report only if its incidence in one or more of the columns
is greater than or equal to the incidence specified in the report title, after rounding.

Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90
days of last dose are included.

(Database Cutoff Date: 25SEP2016).
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Table 44. Subjects With Drug-Related Adverse Events Resulting in Treatment
Discontinuation (Incidence > 0% in One or More Cohorts) — AsaT population ¢

COHORT 1 COHORT 2 COHORT 3 Total
n (%) n (%) n (%)
Subijects in 69 81 60
population
with one or more
adverse events

with no adverse
events

—_—

%)

Cardiac
disorders

Myocarditis

Immune system
disorders

Cytokine release
syndrome

Infections and
infestations

Myelitis

Injury, poisoning
and procedural
complications

Infusion related
reaction

Musculoskeletal
and connective
tissue disorders

Myositis

Bl B R EE E R BN BREN
Bl B R EE E R BERE BREN
Bl B R EE E R BERE BREN
Bl B R EE E R BER BREN
Bl B R EE E R BER BREN
Bl B R EE E R BER BREN
Bl H H HEE B H BN BREN::
L LI LLE EEL

Respiratory,
thoracic and
mediastinal
disorders

Pneumonitis - - - - - - -

Every subject is counted a single time for each applicable row and column.

A system organ class or specific adverse event appears on this report only if its incidence in
one or more of the columns meets the incidence criterion in the report title, after rounding.
Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90

days of last dose are included.
(Database Cutoff Date: 26SEP2016).
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Grade 3 to 5 Drug related AEs®®

Table 45 displays the number of patients with drug-related Grade 3 to 5 AEs (incidence >0%
in one or more Cohort), and shows that the majority of patients ||| Il did not experience
drug-related Grade 3 to 5 AEs.

The most commonly reported drug-related Grade 3 to 5 AE (reported in >0% of patients in

one of the Cohorts) was neutropenia at [JJj in Cohort 1 (Table 45).

Table 45. Subjects With Grade 3-5 Adverse Events (Incidence > 0% in One or More
Cohorts) — ASaT population®®

COHORT 1

COHORT 2

COHORT 3

Total

(%)

n

(%)

n

(%)

(%)

Subjects in
population

81

60

210

with one or more
adverse events

with no adverse
events

Blood and
lymphatic
system
disorders

(o))
HEHN

Neutropenia

Thrombocytopeni
a

Cardiac
disorders

Myocarditis

Pericarditis

Endocrine
disorders

Hypothyroidism

Gastrointestinal
disorders

Colitis

Diarrhoea

Gastrointestinal
pain

General
disorders and
administration
site conditions

Fatigue

Oedema
peripheral

Pyrexia

Immune system
disorders

el e e A L L
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COHORT 1 COHORT 2 COHORT 3 Total

(%) (% (%

~—
~—

Cytokine release
syndrome

Infections and
infestations

Herpes simplex
Herpes zoster

Lower respiratory
tract infection

Myelitis

Investigations

Amylase
increased

Lipase increased

Weight
decreased

Metabolism and
nutrition
disorders

Decreased
appetite

Musculoskeletal
and connective
tissue disorders

Arthralgia
Arthritis
Bone pain
Myositis
Rheumatoid
arthritis

Nervous system
disorders

Epilepsy
Respiratory,
thoracic and
mediastinal
disorders

Hl B EEEEE E N N BN NEN BEN N B-
Al HEEEEE B H N EE NEE NEE B B
Hl B EEEEE E N N BN NEN BEEN N B-
Al EEEEEE B H N EE NEE NEE B B
Hl B EEEEE E N N BN NEN BEN N B-
Al EEEEEE B H N EE NEE NEE B B
Bl B EEEEE E N N BN NEN EEE N B

Cough
Dyspnea
Skin and

subcutaneous
tissue disorders

Dermatitis
psoriasiform
Lichenoid
keratosis

§N NEY NN NEGNNM NN MEm AN WA

Every subject is counted a single time for each applicable row and column.

A system organ class or specific adverse event appears on this report only if its incidence in
one or more of the columns meets the incidence criterion in the report title, after rounding.

Grades are based on NCI CTCAE version 4.0.
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COHORT 1 COHORT 2 COHORT 3 Total

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

Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90
days of last dose are included.

(Database Cutoff Date: 25SEP2016).

Serious AEs (SAEs)®

Table 46 shows the incidence of SAEs regardless of causality. A SAE was defined as any AE
that occurred during the use of pembrolizumab that resulted in: death, was life threatening,
resulted in persistent or significant disability/incapacity, resulted in, or prolonged, an existing
in-patient hospitalisation, was a congenital anomaly/birth defect, or was considered as another
important medical event. In addition the following events, specified by the sponsor, were also

considered; cancer, or associated with an overdose.

Overall |l patients in Cohort 1 and | lllpatients in Cohort 2 experienced a SAE up
to 90 days after the last dose of pembrolizumab. The most common SAEs are summarised in
Table 46 below. Discontinuation due to SAEs occurred in [ lllland [l patients in
Cohort 1 and Cohort 2, respectively (Table 39).

Table 46. Subjects With Serious Adverse Events Up to 90 Days After Last Dose
(Incidence > 0% in One or More Cohorts) — ASaT population®®

COHORT 1 COHORT 2 COHORT 3 Total

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

Subjects in 69 81 60 210
population
with one or more . . . . . . .
adverse events .

with no adverse
events

Blood and
lymphatic
system
disorders

Anaemia

Cardiac
disorders

Myocardial
infarction

Myocarditis
Pericarditis

Stress
cardiomyopathy

g s e e e i

General
disorders and
administration
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COHORT 1 COHORT 2 COHORT 3 Total
n (%) n (%) n (%) n (%)
site conditions
Hyperthermia . . . . . . . .
Pyrexia . . . . . . . .
Immune system . . . . . . . .
disorders
Cytokine release . . . . . . . .
syndrome
Graft versus host . . . . . . . .
disease
Infections and . . . . . . . .
infestations
Bronchitis . . . . . . . .
Clostridium . . . . . . . .
difficile colitis
Device related . . . . . . . .
infection
Escherichia . . . . . . . .
bacteraemia
Herpes simplex . . . . . . . .
Herpes zoster . . . . . . . .
Influenza . . . . . . . .
Lower respiratory . . . . . . . .
tract infection
Myelitis H | || || | | || |
Pneumonia . . . . . . . .
Infections and . . . . . . . .
infestations
Respiratory . . . . . . . .
syncytial virus
infection
Respiratory tract . . . . . . . .
infection
Salmonellosis . . . . . . . ._
Septic shock . . . . . . . ._
Injury, poisoning . . . . . . . .
and procedural
complications
Hip fracture || || | |
Infusion related . . . . . . . .
reaction
Musculoskeletal . . .
and connective
tissue disorders
Myositis | | | | | | || || || || ||
Osteonecrosis . . . . . . . .
Neoplasms . . . . . . . .
benign,
malignant and
unspecified
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COHORT 1 COHORT 2 COHORT 3 Total
n (%) n (%) n (%) n

o
o~

)

(incl cysts and
polyps)
Myelodysplastic
syndrome
Squamous cell
carcinoma
Squamous cell
carcinoma of
skin

Nervous system
disorders

Epilepsy
Headache

Psychiatric
disorders

Schizophrenia

g e e i s e B i e

Renal and
urinary
disorders

Acute kidney
injury

Respiratory,
thoracic and
mediastinal
disorders

Dyspnea
Pneumonitis
Pneumothorax
Pulmonary
embolism

Skin and
subcutaneous
tissue disorders

Skin lesion . . . . . . .
Skin ulcer | | | | | | | | || || | |

Every subject is counted a single time for each applicable row and column.

A system organ class or specific adverse event appears on this report only if its incidence in
one or more of the columns meets the incidence criterion in the report title, after rounding.

MedDRA preferred terms "Neoplasm progression”, "Malignant neoplasm progression" and
"Disease progression" not related to the drug are excluded.

(Database Cutoff Date: 25SEP2016).

Drug related Serious AEs (SAEs)®

Table 47 shows that the incidence of drug-related SAEs. As reported in Table 39 the number
of patients that discontinued due to a drug-related SAE was small, with only - each in
Cohort 1, and Cohort 2.
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Table 47. Subjects with drug-related Serious Adverse Events Up to 90 Days After Last
Dose (Incidence > 0% in One or More Cohorts) — ASaT population®®
COHORT 1 COHORT 2 COHORT 3 Total
n (%) n (%) n (%) n
Subjects in 69 81 60 210
population
with one or more
adverse events

with no adverse
events

—_—

%)

Cardiac
disorders

Myocarditis
Pericarditis

Immune system
disorders

Cytokine release
syndrome

Infections and
infestations

Herpes simplex
Herpes zoster

Lower respiratory
tract infection

Myelitis

e e e o e s e s e s B e i

Injury, poisoning
and procedural
complications

Infusion related
reaction

Musculoskeletal
and connective
tissue disorders

Myositis | | | | | | || || || ||
Nervous system . . . . . . .

disorders
Epilepsy | | | | | | | | | | |
|| || || H N N H

Respiratory,
thoracic and
mediastinal
disorders

Dyspnea

Respiratory,
thoracic and
mediastinal
disorders

Pneumonitis . . . . . . .

Every subject is counted a single time for each applicable row and column.
A system organ class or specific adverse event appears on this report only if its incidence in
one or more of the columns meets the incidence criterion in the report title, after rounding.

(Database Cutoff Date: 25SEP2016).
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Summary of deaths®®

Overall [l died across the entire study population (Table 39); this was || jilijin Cohort
2, and [l in Cohort 3. Although both deaths were related to AEs, neither death was
considered drug related (Table 48).

Table 48. Subjects With Grade 5 Adverse Events (Incidence > 0% in One or More
Cohorts) — ASaT population®®

COHORT 1 COHORT 2 COHORT 3 Total
n (%) n (%) n (%) n (%)
Subjects in 69 81 60 210

population

with one or
more adverse
events

with no adverse

events

disorders

Graft versus
host disease

|
|| ||
Immune system . .
|| ||
|| ||

Infections and
infestations

Septic shock . . . . . . .

Every subject is counted a single time for each applicable row and column.

A system organ class or specific adverse event appears on this report only if its incidence in
one or more of the columns meets the incidence criterion in the report title, after rounding.

Grades are based on NC| CTCAE version 4.0.

Non-serious adverse events up to 30 days of last dose and serious adverse events 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.

(Database Cutoff Date: 25SEP2016).

e e e Bl

Adverse Events of Special Interest (AEQSI)%8

Overall, AEOSI occurred in ||}l patients in Cohort 1 and 2, respectively (Table

49). Of these, il patients in Cohort 1 and | lllllpatients in Cohort 2 had drug-
related AEOSI (Table 50).The median time to onset of first AEOS| || ] days in

Cohort 1, and |Gz in Cohort 2%

Of the 210 patients treated with pembrolizumab, ten were reported as having received alloSCT
at some point after stopping treatment with pembrolizumab (data cut-off September 2016). A

total of [|ll patients | reported GVHD, of which [ilfwas fatal and the [

were considered recovered/ resolved ©.

Company evidence submission template for Pembrolizumab for treating relapsed or
refractory classical Hodgkin's lymphoma

Page 124 of 262



Table 49. Adverse Event Summary for AEOSI by Cohort — ASaT population®

COHORT 1 COHORT 2 COHORT 3 Total
n (%) n (%) n (%) n (%)
Subijects in population 69 81 60 210
with one or more - - - - - - - -_
adverse events
with no adverse event - - - - - - - -_
with drug-relatedt || || || || || || H . B
adverse events
with toxicity grade 3-5 - - - - - - - -_
adverse events
with toxicity grade 3-5 - - - - - - - -_
drug-related adverse
events
with non-serious - - - - - - - -_
adverse events
with serious adverse - - - - - - - -_
events
with serious drug- - - - - - - - -_
related adverse events
who died H EH H EH E E F B
who died due to a drug- - - - - - - - -_
related adverse event
discontinued* due to an - - - - - - - -_
adverse event
discontinued due to a - - - - - - - -_
drug-related adverse
event
discontinued due to a - - - - - - - -_
serious adverse event
discontinued due to a - - - - - - - -_
serious drug-related
adverse event
TDetermined by the investigator to be related to the drug.
* Study medication withdrawn.
Grades are based on NCI CTCAE version 4.0.
Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90
days of last dose are included.
(Database Cutoff Date: 25SEP2016).
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Table 50. Subjects With Adverse Events by Maximum Toxicity Grade (Incidence >0% in
One or More Cohorts) AEOSI — ASaT population®®

COHORT 1 COHORT 2 COHORT 3 Total
n (%) n (%) n (%) (%)
Subjects in population 69 81 60
with one or more adverse
events
Grade 1
Grade 2
Grade 3

with no adverse events

Endocrine disorders

Hyperthyroidism
Grade 1
Grade 2

Hypothyroidism
Grade 1
Grade 2
Grade 3

Eye disorders

Iridocyclitis
Grade 2
Iritis
Grade 2
Gastrointestinal disorders
Colitis
Grade 2
Grade 3
Enterocolitis
Grade 1

Immune system disorders

Cytokine release syndrome
Grade 1
Grade 3

Drug hypersensitivity
Grade 2

Hypersensitivity
Grade 1
Grade 2

Injury, poisoning and
procedural complications

Infusion related reaction
Grade 1
Grade 2
Musculoskeletal and

connective tissue
disorders

HNEE EENEEENEE SEEENE EEEEE ENEEENEE NEEEE N -
| NSSN EUNNANNNG NEGRNN SHANN ANNNGRAN SHANN B

Myositis
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(@)
(@)
I
o
A
|

COHORT 2 COHORT 3 Total

Skin and subcutaneous
tissue disorders

Dermatitis psoriasiform
Grade 3

Every subject is counted a single time for each applicable specific adverse event. A subject
with multiple adverse events within a system organ class is counted a single time for that
system organ class.

A system organ class or specific adverse event appears on this report only if its incidence in
one or more of the columns is greater than or equal to the incidence specified in the report
title, after rounding.

Only the highest reported grade of a given adverse event is counted for the individual subject.

Grades are based on NCI CTCAE version 4.0.

Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90
days of last dose are included.

(Database Cutoff Date: 25SEP2016).

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

Grade 2 || || ] H B

Grade 3 - - - - -_

Respiratory, thoracic and - - - - -_
mediastinal disorders

Pneumonitis - - - - -_

Grade 2 - - - - -_

H H H | W |

| | | | W

H H | | W

4.12.2 Studies that report additional adverse reactions to those reported in 4.12.1

The search strategy as reported in Section 4.1 did not identify any relevant articles.

For completeness the safety results of a phase Ib study of pembrolizumab in patients with
relapsed or refractory disease, who had relapsed after, or were considered ineligible for, or
refused autoSCT is summarised below (KEYNOTE-013; NCT01953692)*. The dosing of
pembrolizumab within this trial does not support the licensed EMA recommendation, and was

therefore excluded from the decision problem.

Overall pembrolizumab was associated with a favourable safety profile. AEs of any grade and
attribution were reported in 30 of the 31 patients (97%). Overall, 68% of patients experienced
one or more AEs that were deemed related to study treatment. Two patients discontinued
treatment because of an AE (grade 2 pneumonitis and grade 3 nephrotic syndrome), and both
of these patients received steroids for treatment of the AE. There were no grade 4 treatment-
related AEs and no deaths related to study treatment. No instances of treatment-related

hepatitis, hypophysitis, or uveitis were reported°.
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4.13 Interpretation of clinical effectiveness and safety evidence

4.13.1 Statement of principal findings from the clinical evidence highlighting the clinical

benefits and harms of the technology.

As described in Section 4.0 the efficacy of pembrolizumab for patients with RRcHL is clinically
meaningful across both patient groups; i.e. those that have failed autoSCT and subsequent
BV (Cohort 1), and for those who are considered ineligible for autoSCT and have failed
subsequent BV (Cohort 2).

At a median follow-up of 15.9 months the ORR was 75.4% and 66.7% for Cohort 1 and 2,
respectively, with many patients reporting CR (27.5% and 24.7%)*. These response rates
have impacted the incidence of progression and survival; with very few patients (Cohort 1,
n=3; Cohort 2, n=5) dying. Results from the naive indirect comparison and MAIC show that

pembrolizumab has significantly improved ORR versus the mixed treatment SoC.

Progression free survival, although immature, reached a median of 16.7 months (95% CI 11.2,
not reached) in Cohort 1 and 11.1 months (95% CI 7.6, 13.7) in Cohort 2%. Similarly, the
results of the naive indirect comparison show a statistically significant reduction in the number
of events among patients treated with pembrolizumab versus mixed treatment SoC. Further,

using the Kaplan-Meier method, the OS rates at six through to 15 months are in excess of

B edian OS R Cohort or within the overall study population.

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 the majority of AE experience were low grade, and did not result in study
discontinuation®. Overall, there were low levels of patient discontinuation due to SAEs or
AEOSI. Furthermore, mortality rates were low and ||| |} I considered to be study

drug related®®,

Finally, improvements in QoL measurements were observed from baseline using the disease-
specific patient QoL measure EORTC-QLQ-C30 and the generic measure EQ-5D,

demonstrating clinically significant benefits on both scales.
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4.13.2 Discussion of the strengths and limitation of the clinical evidence base for the
technoloqy.

Internal validity

KEYNOTE-087 is a phase Il single arm non-randomised multi-centre study of pembrolizumab
200mg Q3W. This trial design reflects the limited number of patients eligible and also the
absence of a formalised treatment pathway. Until recently BV was not recommended for use

by NICE, which is required within the treatment pathway before the use of pembrolizumab.

Patients enrolled within the KEYNOTE-087 trial, in terms of baseline characteristics, can be
considered broadly representative of the UK population. The enrolment criteria of KEYNOTE-
087 required patients to have received BV, which following the publication of TA446 3 is now

aligned with the UK treatment pathway.

The efficacy endpoints considered within the trial and the comparative clinical effectiveness
analysis are clinically relevant and directly referenced in the final scope for this appraisal. The
endpoints selected are consistent with those used in studies of other therapeutic agents in the

population of RRcHL.

HRQoL was an exploratory endpoint of the KEYNOTE-087 study with changes from baseline
in patients treated with pembrolizumab used both the preferred measure of EQ-5D according
to the NICE reference case, in addition to the cancer specific EORTC-QLQC30.

Although this was a single arm, non-comparative trial assessments and results presented

were conducted using BICR, in order to minimise bias.
External validity

KEYNOTE-087 is a global study conducted in 47 centres, of which 23 were in Europe including

three UK site enrolling 14 patients.

Baseline characteristics of patients enrolled in KEYNOTE-087 were as expected for patients
with RRcHL with the predominant subtype (~80%) nodular sclerosis. The majority of patients
were male, aged greater than 65 years, White, and reported a median of four prior lines of
therapy. All patients had received prior BV, and prior to that had either failed autoSCT or were

considered ineligible for autoSCT.

The observed safety profile of pembrolizumab in KEYNOTE-087 was consistent with that seen

previously with pembrolizumab for the treatment of other types of tumours %74,
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4.13.3 Application of NICE end-of-life criteria to pembrolizumab use in relapsed/

refractory Classica Hodgkin Lymphoma

The evidence presented in this submission highlight the paucity of data relevant to this small
patient group. Furthermore, the results of the clinician survey (Section 4.11.1), and the recent
stakeholder feedback, as per the committee meeting papers of ID972, suggest there is a
substantial unmet need for patients with RRcHL who have failed/ considered ineligible for
autoSCT and subsequent BV treatment’®. The case for end-of-life criteria is reported in Table
51.

Recently, the NICE appraisal committee for nivolumab (TA462) concluded that within this
indication (relevant to the current decision problem) it was plausible that the criteria for short

life expectancy could apply®’. Therefore, EoL criteria were factored into its decision making®’.
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Table 51. End-of-life criteria

Criterion

Data available

The treatment is indicated
for patients with a short life
expectancy, normally less
than 24 months

In summary, the literature does not support a valid estimate of OS for
patients with RRcHL as expected within UK clinical practice.
However, estimates provided below provide some reassurance that
OS ranges from 17.1 months to 19 months.

As reported in Section 4.2, results of the SLR show that there is a
paucity of UK specific data relevant for the patient populations
considered within this submission.

There is a general consensus that treatment options available at this
later line of therapy, i.e. among those patients with RRcHL is limited
and associated with poor outcomes.

A recent article by Bair et al. 2017 suggests that the OS from disease
progression among 87 patients with RRcHL post-ASCT could reach up
to 26.1 months (95% CI: 20.4-45.9 months)°. Within the same patient
population, analyses showed that when excluding novel agents the OS
reduced to 17.1 °. However, these estimates do not represent the
severity of the patient population within this submission who are more
advanced. Therefore, within the context of this submission, those
patients who relapse/ are refractory/ or considered ineligible for
treatment post-autoSCT may experience lower rates of survival.

These outcome are supported by a UK clinician survey (n=16).
Clinician reported that only a minority of patients with RRcHL who have
either failed/ considered ineligible for autoSCT and have failed
subsequent BV experience ORR, 35% and 31%, respectively. Within
the same two patients groups clinicians reported that current SoC
followed by alloSCT provided a median OS of 18.9 months and 14.2
months, respectively (MSD data on file®4).

Recently, the NICE considered (ID 972) the relevance of Cheah et al
2016, which reported OS estimates of around two years. The appraisal
committee agreed that although these data were not exactly
generalisable to the UK setting, they were suitable for decision
making®’. However, this estimate of OS was skewed by the inclusion
of investigational agents (47.4 months), when investigation agents are
removed the median estimate of OS reduces to around 19 months*.
Again, these estimates are broadly comparable to the findings reported
above.

There is sufficient
evidence to indicate that
the treatment offers an
extension to life, normally
of at least an additional

3 months, compared with
current NHS treatment

As of March 21t 2017 |} for cohorts 1 and 2.

However, the small number of deaths reported during the current
follow-up period (15.9 months) indicates a substantially longer median
survival than that offered by current therapies. The OS rate at 15
months in cohort 1 and 2 was reported using Kaplan-Meier estimates

at [N rosoectively's .
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4.14 Ongoing studies

KEYNOTE-087 is an on-going, single arm, non-comparative, phase Il study of pembrolizumab
in patients with RRcHL who have failed BV having either failed autoSCT or were considered
ineligible for autoSCT. All available data from this trial have been included within this

submission.

KEYNOTE-204 (NCT02684292) is an on-going phase lll, randomised, non-blinded, active
control study of pembrolizumab versus BV in patients with RRcHL. However, this trial does

not represent the indication/ license considered within this submission.

After searching the International Clinical Trials Registry platform for ongoing clinical trials,
there were 112 hits captured (Search strategy and results can be found in Appendix 2. A total
of 85 records were removed for being a duplicates, 13 for not being ongoing, and 13 were

excluded based on population, resulting in 1 ongoing trial (NCT03077828) of interest.

This single-arm open-label phase Il study is recruiting patients with RRcHL (estimated
enrolment of 40) to be treated with pembrolizumab + carboplatin + etoposide + ifosfamide.
The trial started in April 2017 and the estimated study completion date is February 2020. To
be included, patients must have relapsed/ refractory disease, with at least one line of prior
chemotherapy, but two or less prior lines of treatment. The only limitation to prior treatment is
the use of immune checkpoint inhibitors. As prior treatment with BV is not explicitly mentioned

in the inclusion criteria, this study may be relevant to the decision problem.
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5 Cost effectiveness

5.1 Published cost-effectiveness studies

5.1.1 Strategies used to retrieve cost-effectiveness studies relevant to decision-making
in England

In line with the NICE guide to methods of technology appraisal 6, an SLR was conducted to

identify cost-effectiveness studies from the published literature between 2001 and 12" July
2017. The target population in this submission is patients with relapsed or refractory classic
Hodgkin’s Lymphoma (RRcHL) which formed the basis for the search in order to identify all

relevant data that could inform the development and population of the model.

The first stage in the review was to identify all relevant economic evidence for the comparator
treatments by implementing comprehensive searches. The following research questions were

posed in accordance with the decision problem:

e What is the cost-effectiveness of comparator therapies to pembrolizumab in treating
patients with RRcHL?

¢ What is the health-related quality of life (in terms of utilities) associated with RRcHL?

e What are the resource requirements and costs associated with the treatment of
RRcHL?

A comprehensive literature search was carried out using the following electronic databases
and is presented in Appendix 12. Details of the search strategies conducted for the health

related quality of life and utilities and costs are also provided in Appendix 12.

e MEDLINE and MEDLINE In-process (using Embase.com)

e EconlLit

e EMBASE (using Embase.com)

e The Cochrane Library, including NHS EED and HTA databases

Manual searches were also performed in the American Society of Clinical Oncology (ASCO),
the European Society for Medical Oncology (ESMQO) and International Society for
Pharmacoeconomics and Outcomes Research (ISPOR). The manual searches were limited

to the most recent 2 years.

In addition to the formal literature search and manual searches, the National Institute for
Health and Care Excellence (NICE) website was searched to identify relevant information from

previous submissions not otherwise captured.
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All retrieved studies were reviewed and quality checked by an independent researcher and
assessed against the eligibility criteria presented in Table 52. These selection criteria are
detailed below for the cost-effectiveness search. The other two literature searches relative to
the costs and health related quality of life and utilities are provided in Appendix 12 and detailed
in section 5.4.1 and 5.5.2.
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Table 52: Inclusion and exclusion criteria for cost-effectiveness studies

relapsed/refractory cHL, irrespective of
age or gender

Disease other than relapsed/refractory
cHL

Criteria Inclusion Exclusion Rationale
) e Adult (age =18 years) patients with | ¢ Patients under the age of 18 e The relevant patient population
Population of interest to the review

Intervention/

e No restriction on inclusion of studies
based on interventions or comparators

Studies assessing non-drug treatments
(e.g. surgery, radiotherapy)

e To have a holistic overview of
the available literature in

e Cost utility analysis

o Cost benefit analysis

e Cost minimisation analysis
e Budget impact models

e Cost consequence studies

Epidemiology studies
Clinical studies

Pharmacokinetic/Pharmacodynamic
(Animal/in-vitro) study

General quality of life studies

Comparator
e All pharmacological interventions to be relta;psed or  refractory  cHL
captured settings.
e Studies including a comparison of | ¢ Costand resource use only e To identify relevant cost-
Outcomes benefits and costs between the " evaluation outcomes
: . e Utility data only
intervention and comparator arms.
e Results should be expressed in
incremental costs, ICER, QALYs, LYG,
or any other measure of effectiveness
reported together with costs
e Cost effectiveness analysis Other study designs: e To identify relevant cost-
Study type evaluation studies

Publication type

e Economic evaluation studies

Letters, editorials, notes, and reviews
(systematic or otherwise)

e Toidentify primary study articles
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Evidence published from 2001 onwards

Evidence published prior to 2001

To ensure recent economic

Time-frame models are included and limit
the number of studies identified
to those most relevant to the
decision problem

Studies with full text available in English Studies  published in  non-English To ensure the studies can be

Language language language correctly understood and

interpreted

Subgroup data of
interest

Studies including =280% of study
population that qualifies the disease
criteria

Studies which enrol a mixed population of
relapsed or refractory cHL and other
types of Lymphomas, but not providing
subgroup data for population of interest

Studies enroling a mixed patient
population of children and adults, but not
providing sub-group data for adult
population

To ensure that review included
data specific to population of
interest

Data specific to
relapsed/refractory HL

Studies reporting data for
relapsed/refractory HL or cHL

Studies reporting data for early stage
HL/cHL

To ensure that review included
data specific to population of
interest

This data could be used as
proxy, in case of limited
evidence of relapsed/refractory
population

Country

Studies reporting UK specific data

Studies reporting data for geographical
regions, other than UK (non-UK data)

To identify UK specific data
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5.1.2 Brief description of identified cost-effectiveness studies

Of a total of 848 potentially relevant papers or abstracts were identified, no cost-effectiveness
studies in patients with RRcHL were found that met all the inclusion criteria. Thus, a summary
list of published cost-effectiveness studies has not been compiled. The PRISMA flow diagram

is presented in Figure 12.

Figure 12: PRISMA diagram — Economic evaluation review

Articles identified through database
searching
n=848
Embase® (n=643)
Cochrane (n=109)
MEDLINE® In-Process (n=986)

!

Articles after duplicates removed

Identification

(n=52)
Articles excluded during first-stage screening
v (n=694)
Review / editorial: 146
Articles screened Animal/In-vitro: 14
(n=796) Children: 76
Disease: 327
Study design: 131
oy
5
i=] Articles excluded at second-stage screening
i Full-text articles screened - (n=102)
(n=102) “1 Review / editorial: 4
Children: 1
Disease: 19

Study design: 14

Data for overall HL/cHL: 31

Utility studies: 5

Cost of illness/resource use studies: 16

3 Studies with data for geographical regions other
than UK (non-UK data): 12

Articles included (UK specific data)
(n=0)

5.1.3 Complete quality assessment for each relevant cost-effectiveness study identified

This is not applicable as no cost-effectiveness study meeting all the inclusion criteria was
identified, indicating a de novo cost-effectiveness model is required to assess the cost-

effectiveness of pembrolizumab compared with the relevant comparators.
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5.2 De novo analysis

A UK clinician advisory board conducted in February 2017 indicated that UK clinical practice
in this patient population is with the aim to reach a CR, PR or SD and then to transplant using
allogeneic stem cells. A UK clinician survey (n=16) also supports this with 75% reporting they
have transplanted using allogeneic stem cells 4. Further information on the clinician survey
can be found in section 4.11. Clinicians agreed that this could be particularly important in
autoSCT ineligible patients as currently they may feel obliged to try autoSCT to ensure they
were not excluded from treatments and that due to the lack of current treatment options in this
patient population to allow patients to achieve an adequate response, clinicians felt that
pembrolizumab would most likely be used as a bridging treatment to allow alloSCT .
Clinicians also suggested that they would use treatments such as pembrolizumab for the
maximum permitted time period in those who could not withstand an alloSCT provided they

could tolerate this.

A de novo economic analysis was performed to assess the incremental cost-effectiveness of
pembrolizumab monotherapy versus standard of care (SoC) within its marketing authorisation
for relapsed refractory classical Hodgkin Lymphoma (RRcHL). A de novo analysis was
required because of the absence of published cost-effectiveness studies for pembrolizumab
in RRcHL.

In line with the recent NICE appraisal for nivolumab in RRcHL (TA462) 7°, it is expected that
pembrolizumab monotherapy will be used as a “bridge” to alloSCT, where the aims of
treatment are to control the disease, and if possible, elicit a disease response to enable
alloSCT. To estimate the lifetime cost-effectiveness of “bridging” therapy in RRcHL, a de novo
cohort based decision analytical model was developed with states based on response, uptake

of alloSCT, and survival.
The de novo model captures:

e The initial aim of treatment in the form of eliciting disease response, measured in terms
of the overall response at week 12
e Uptake of alloSCT conditional on response status
e The quality of life (QoL) implications of tumour response
e Survival, cost and QoL implications of alloSCT
e Survival, cost and QoL implications of continuation of pembrolizumab, or SoC in those
unable to receive alloSCT
Further detail on each aspect is provided in later sections of the submission.
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5.2.1 Patient population

The marketing authorisation for pembrolizumab monotherapy in RRcHL is for the treatment of
adult patients with RRcHL who have failed autoSCT and BV, or who are autoSCT ineligible
and have failed BV.

In line with the final scope 77 of the appraisal, the eligible population are defined as two distinct

populations:

e Cohort 1: RRcHL who have failed autoSCT and BV
e Cohort 2: RRcHL who are autoSCT ineligible and have failed BV
The economic analysis focuses on the use of pembrolizumab in each of the two cohorts listed

above.

The cost-effectiveness analysis was modelled on the characteristics of cohort 1 and cohort 2
and the main body of clinical evidence derived from KEYNOTE-087, which included the two
populations of RRcHL patients aforementioned*® compared with the real world evidence study,

Cheah et al 4.

A summary of the characteristics of cohort 1 and 2 of KEYNOTE-087 (combined and as

individual cohorts) and the Cheah et al population is provided in Table 53.

Table 53. Baseline characteristics of patients included in the model

Characteristic KEYNOTE- KEYNOTE- KEYNOTE- Cheah et al. (2016) +
087, Cohort 087, Cohort 087, Cohort
1&248 148 248
Treatment Pembrolizumab 200mg Mix of therapies
including
chemotherapy, and
investigational agents
Number of patients 150 69 81 89¢
Age (median) 37.5 34.0 40.0 32
Female (%) 71 (47.3%) 33 (47.8%) 38 (46.9%) 46 (47%)
ECOG 73 (48.7%) 29 (42.0%) 44 (54.3%) 33 (41%)
76 (50.7)% 39 (56.5%) 37 (45.7%) 44 (54%)
1(0.7%) 1(1.4%) 0 (0.0%) 3 (4%)
Baseline B 48 (32.0%) 22 (31.9%) 26 (32.1%) 7 (8%)
symptoms
Bulky 16 (10.7%) 5(7.2%) 11 (13.6%) 15 (37%)
Lymphadenopathy
Bone marrow 8 (5.3%) 3 (4.3%) 5 (6.2%) NR
involvement
Disease status - 70 (46.7%) 46 (66.7%) 24 (29.6%) NR
relapse
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Disease status — 80 (53.3%) 23 (33.3%) 57 (70.4%) NR
refractory

Previous BV therapy | 150 (100%) 69 (100.0%) 81 (100.0%) 89 (100%)
Prior autoSCT 69 (46.0%) 69 (100.0%) 0 (0.0%) 66 of 97(68%)
Prior radiation 52 (34.7%) 31 (44.9%) 21 (25.9%) NR

Median no. of prior 4 4 4 4

line of therapy

*Calculated; @ not all characteristics were available from this sample. BV: Brentuximab vedotin;
ECOG: Eastern Cooperative Oncology Group; N/A: Not applicable; NR: Not reported; SCT: Stem
cell transplant

The populations in KEYNOTE-087 and Cheah et al differ in age, ECOG performance status,

baseline B symptoms, use of Bulky Lymphadenopathy, and prior autoSCT use.

The study population in Cheah et al comprised a mix of patients who had received prior
autoSCT (68%) and those who had not. The corresponding rates of prior autoSCT in cohort 1
and cohort 2 of KEYNOTE-087 were 100% and 0% respectively. The mix of prior autoSCT in

the combined cohort 1 and 2 was 46%.

The generalisability of the Cheah et al population to UK practice was considered in the
committee deliberations for TA4627° (nivolumab in RRcHL), where the study was judged to
not reflect UK practice, in part, because of expert testimony that subsequent rates of alloSCT
in the UK would exceed those in the US. It was however noted that Cheah et al was the best
available evidence for standard of care, and the most appropriate dataset for SoC for use in

an indirect comparison.

5.2.2 Model structure

A cohort based decision analytical model was developed in Microsoft Excel® using standard

Excel® functions and visual basic for applications consisting of two related decision models:

e A short-term decision-tree model to predict response and alloSCT uptake of the

population during the first 12 weeks of treatment.

e A set of Markov state transition models to predict the lifetime survival of patients from
Week 12 to death, conditional on alloSCT uptake or continued use of pembrolizumab
or SoC.

When combined, these models provide an estimate of the lifetime costs and effectiveness of

either a “bridging” treatment to alloSCT in RRcHL or continued treatment with pembrolizumab
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or SoC when this is not possible which is in line with the clinical pathway of care and health

states experienced by the patient population described in section 3.3.

The model submitted for this appraisal uses a state transition approach, which is
fundamentally different to the partitioned survival approach commonly used in advanced
oncology. Recently, the decision support unit at NICE critically appraised the use of partitioned
survival models within the technology appraisal process 8. A fundamental limitation of this
approach highlighted by the DSU is the structural assumption that overall survival, a key driver
of QALY gains in advanced oncology, is modelled independently of an underlying disease
model. Specifically, the partitioned survival approach relies on the extrapolation of within-trial
mortality rates without an explicit link to the mechanism of drug effect, such as delayed
progression or response leading to alloSCT use. The DSU argues that ignoring information
on the treatment effect mechanism and focusing on observed time-trends in survival within
the trial period may result in inappropriate extrapolations. The company further argues that
inappropriate extrapolations may be more likely in cases that include a complex “downstream”
disease pathway that includes treatment with curative intent (e.g. alloSCT). This is because
within-trial mortality trends are unlikely to represent “curative” trends expected from those who
transplant. The lack therefore of an explicit way of linking treatment effect mechanism to long-
term survival in partitioned survival analysis precluded its use in this appraisal. A method that
links response to alloSCT use and subsequent outcomes was hence preferred, and developed
using a transition state approach as recommended by the DSU. Further detail on the clinical

justification of the model structure is provided below.

In line with the NICE reference case, cost-effectiveness was assessed in terms of the cost per
Quality Adjusted-Life Years (QALY) gained. Both costs and health outcomes were discounted

at a rate of 3.5% per annum.

A weekly cycle length was used to accurately predict the number of patients treated with
pembrolizumab based on its recommended posology of infusions every 3 weeks, and with
SoC based on treatment intervals that vary from every 2 to 4 weeks. Costs and health

outcomes were calculated using lifetable mid-cycle estimates, with the exception of:

e one-off costs for subsequent treatment and AEs, which were applied at the start of the

model time horizon

e the costs for drug acquisition and administration were calculated using the number of
patients occupying the progression-free (PF) state at the start of each relevant cycle,
to reflect that therapy is given at fixed and discrete time points (e.g. every 3 weeks).
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A lifetime horizon of 40 years was used in the base case analysis Figure 13 shows the model

structure.

Figure 13. Overview of model structure including decision-tree and the lifetime

Markov state transition models

izl cycle paizd lmmglin:

Week 0 to wecli?

Weekl2 to maxinmm Eotine bovizon of 40 years

Short-term decision tree model for weeks 0 - 12

The short-term decision tree component of the model consists of two chance nodes that

represent the outcomes of the initial 12 weeks of treatment.

The first chance node represents the outcomes of treatment in terms of response (complete
or partial), stable disease (SD), progressed disease (PD) or death after the first 12 weeks. The
proportion of patients occupying each state prior to the first chance node (PF, PD and death)
is modelled via a partitioned survival (or area under the curve) technique using data on the

progression free survival (PFS), overall survival (OS) and response with each treatment.

At model entry, the cohort is assigned to the PF state. Between weeks 0 and 12, the proportion

of patients that occupy the PD state is modelled based on the weekly cumulative survival
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probabilities of OS minus PFS, and the proportions that occupy the death state as one minus
OS. At week 12, the proportion that are PF, calculated from the cumulative survival
probabilities for PFS, are partitioned into those with complete response (CR) or partial
response (PR) and those with SD (PF minus response) based on the response rates with
treatment at week 12. This calculation provides the estimated proportions in each of the states

at the end of the decision period, as illustrated in Figure 14.

Figure 14: Example calculation of the proportion in the death, PD, stable disease (SD)

and response states over the first 12 weeks of treatment

Death = 1- 0S(12) Death
PD= 0S(12)- PFS(12) PD

CR/PR
PF= PFS(12)

SD = Response — PF

0 Time in weeks 12 I 2

The probabilities of PFS, OS, and response for pembrolizumab were estimated directly from
the KEYNOTE-087 study. The corresponding probabilities for SoC are based on the
pembrolizumab probabilities, adjusted for the inferior outcomes of SoC. This included
adjustment to PFS and response based on a naive indirect comparison of Cheah** versus
KEYNOTE-087 detailed in section 4.10. PFS adjustments were based on the hazard ratio
(HR) effect size, while response rates were adjusted via odds ratios (ORs). A PFS HR from
week 12 to end of follow-up could not be estimated given the low number of events post week
12 observed in Cheah. Therefore, weeks 0 to 12 were not used to estimate the effect of
treatment as it would double count patients if the week 0 to end of follow-up HR was applied
after the week 0 to 12 HR. Thereby, treatment with pembrolizumab is expected to improve
response and reduce the rates of PD when compared to SoC. OS was assumed
conservatively to be equal across the treatments given the uncertainty associated with
estimating a HR from the immature KEYNOTE-087 data.

The second chance node represents the uptake of alloSCT at week 12 of the analysis, which
is modelled on a series of probabilities that vary depending on the underlying response status

of the cohort. It is assumed that all alloSCT occur at week 12 in line with; i) the median time
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to alloSCT in KEYNOTE-87 (mean of ] weeks based on [} doses 7); ii) the first response
assessment in KEYNOTE-087; iii) the results of the clinician survey (12 weeks median
duration of SoC prior to alloSCT). As noted in TA4627° (nivolumab in RRcHL), alloSCT is
offered to relatively fit patients whose disease achieves a partial or complete response to
therapy, and as such, those with improved responses rates are expected to have a higher
chance of undergoing alloSCT. Therefore, in the submitted model set proportions of patients
that achieved either, CR, PR or SD received an alloSCT. The rate of alloSCT of the cohort at
week 12 is an important determinant of long-term prognosis given its curative potential in
RRcHL and was improved at week 12 versus week 24 in KEYNOTE-087. A UK clinician survey
64 detailed in Section 4.11 and advisory board “°, also suggested that patients would be
transplanted as soon as they showed a CR or PR and that in SoC the mean length of time

before a transplant would also be 12 weeks.

Long-term Markov state transition model for Week 12 to death.

At the end of the decision tree period, the modelled cohort is split into those who go on to
alloSCT and those unable to receive alloSCT based on the response to treatment in the first
12 weeks and alloSCT uptake rates described previously. The long-term survival of the cohort
is then modelled through two independent Markov state transition models that predict the long-
term outcomes of alloSCT (post-alloSCT pathway) and the outcomes of continued treatment

with pembrolizumab or SoC in those unable to undergo alloSCT (non-alloSCT pathway).

The non-alloSCT pathway model consists of three states representing PF, PD, and death.
Patients that do not undergo alloSCT at the end of the decision-tree component (e.g. at week
12) are automatically re-distributed to the PF (if CR, PR or SD at week 12) or PD states (if in
PD at week 12). Patients who enter the PF state are assumed to continue on their existing
therapy until PD, toxicity or death. The health state utility assigned to the PF state is based on
a weighted average of the utilities from the CR, PR or SD states at the end of week 12. The

same utility is applied to PD patients regardless of prior therapy.

The non-alloSCT pathway model consists of three states representing PF, PD, and death. In
the Patients that occupy the PF state are at risk of progression or death, while patients that
occupy the PD state are at risk of death. The transition probabilities for PF to PD are derived
from parametric survival models fitted to individual patient data for PFS during the post-week
12 period of KEYNOTE-087 for pembrolizumab. The corresponding transition probabilities for
standard of care are based on the pembrolizumab models, adjusted for the inferior outcomes
of standard of care. This adjustment is performed using a HR estimated from a naive indirect

comparison of PFS for standard of care in Cheah versus pembrolizumab in KEYNOTE-087
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detailed in section 4.10. The transition probabilities for PF to death and PD to death are
modelled based on external data, and are conservatively assumed at the same rate between

treatment groups (section 5.3.1).

The post-alloSCT pathway model consists of two states; alive and dead. Patients that undergo
alloSCT at week 12 automatically discontinue their existing treatment, and enter the alive state
of the Markov model. During each subsequent cycle, the cohort is at risk of death from any
cause. The risk of death after alloSCT was derived from parametric survival models fitted to
approximated patient-level data from a follow-up study of alloSCT outcomes in heavily pre-
treated cHL patients in the UK 8. The outcomes of alloSCT are conservatively assumed to be
the same regardless of prior therapy, e.g. whether pembrolizumab or SoC was given
previously. The health state utility assigned to the post-alloSCT alive state was assumed to
vary between the first 100 days and post-100 day periods to account for the impact of the
procedure and associated recovery on quality of life. The health state utility assigned to the
post day-100 period is based on a weighted average of the KEYNOTE-087 response specific
utilities from the CR, PR or SD after alloSCT. The lack of a PD state in this part of the model
should not underestimate the cost or QALY implications of alloSCT as the cost applied in the
model covers the total costs post-alloSCT up to six years post-follow-up which is expected to
include the costs of the procedure, recovery and potentially, further therapy. In addition, the
utilities post 100 days are based on response post-alloSCT, which include PD, combined with
the utility by response from the KEYNOTE-087. Hence, the results take into account some of
the implications of PD post-alloSCT on QALYs. In addition, it is life expectancy post-alloSCT
that is a key driver of QALY gain, and not quality of life per se. With this simplified structure,
we can better capture life expectancy by avoiding the modelling of transitions between PF, PD
and death. Details of utility and costs applied to each health state are detailed in sections 5.4
and 5.5.

Clinical justification for health state structure

The conceptual structure of the economic model is based on an assumed relationship between
response status, uptake of alloSCT use and the final clinical benefits of treatment. These
relationships are supported by clinical expert testimony given in TA462 7 (nivolumab in
RRcHL) that alloSCT is offered to patients who achieve response to therapy, and that alloSCT
is potentially curative in around 60% of patients who receive it. In addition, clinician surveys
conducted for TA462 and this appraisal have highlighted that a small proportion of patients
that achieve SD may also be eligible for alloSCT. In TA462, it was acknowledged that
nivolumab, a PD-1 inhibitor with a similar mechanism of action to pembrolizumab, may act as

salvage therapy to enable alloSCT, and hence through higher rates of response (in the first
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12 weeks of treatment) increase the overall eligible population for alloSCT and, therefore, its
uptake. Similarly, with pembrolizumab, it is expected that higher rates of response will yield
an overall increase in the uptake of alloSCT, leading to significant clinical benefits to patients
with this condition due to the chance for cure with alloSCT. The model developed for this
analysis, therefore, focused on the link between response and subsequent alloSCT in order

to quantify these benefits.

As the main goal of alloSCT is to cure the patient of disease, the post-alloSCT pathway model
does not include the modelling of PFS post-alloSCT and hence does not consider the potential
impact of post-alloSCT PD on outcomes. The omission of the PD state from the model
simplifies the calculation of post-alloSCT survival, and hence the cure rates for alloSCT, as
they can be derived directly from post-alloSCT survival data without the complications of
modelling transitions between intermediary states such as PF and PD. In addition, the role of
PFS in determining the QoL of patients who undergo alloSCT is unclear, given that longitudinal
studies suggest that the time since alloSCT plays an important role in determining overall QoL,
with an early deficit immediately after transplantation that is followed by a return to pre-
transplantation levels by day 100, and stabilization or continuation of this improvement from
day 100 up to 3 years of follow-up 8'. This trend is captured in the model through the
application of different health state utilities (HSU) in the pre and post 100 day periods of
alloSCT.

In the no-alloSCT pathway model, it was necessary to include a PD state to link PFS on
therapy to OS, given that OS data in KEYNOTE-087 was judged too immature to provide
robust extrapolations of survival with pembrolizumab, and because the total duration and

hence costs of drug therapy is conditional on PFS.

The health state structure of the model follows that of a number of previous evaluations that

have considered “bridging” therapy to SCT;

The recent mock NICE appraisal of CAR T therapy in acute lymphoblastic leukemia which
utilised a decision tree for the initial period to identify patients’ remission, minimal residual
disease and transplantation status, which subsequently determined entry into any of four state

transition models to assess long-term outcomes.

A previous NICE appraisal of bortezomib for induction therapy in multiple myeloma prior to
autoSCT (TA311 8); used a decision tree to separate patients into one of three health state
(CR, PR, non-responder) following induction therapy. Patients were assumed to then receive

autoSCT conditional on the post-induction response. Long-term outcomes were conditional
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on response to post induction therapy and not the use of autoSCT which is where this model

differs from the de novo structure presented here.

5.2.3 Key features of the de novo analysis

A summary of the key features of the economic analysis and of previous appraisals in RRcHL

is provided in Table 54.

Table 54: Features of the de novo analysis

Factor Chosen Justification
values
Time horizon 40 years A lifetime time horizon was considered in TA462. This was to

ensure all important differences in costs and outcomes were
reflected (NICE reference case) 76. Despite >2% of the cohort
being alive after 40 years, extending the time horizon further
was associated with additional uncertainty.

Scenario analysis was conducted with 50 year time horizons to
test the sensitivity of this assumption.

Weekly cycles were the common denominator between the

Cycle length 1 week periods between treatment cycles for pembrolizumab and SoC
treatments.
Half-cycle . . . o . .
. Yes In line with previous submissions and to mitigate bias
correction
Were health Yes NICE reference case 76
effects
measured in
QALYs; if not,
what was
used?
Discount of Yes NICE reference case 76
3.5% for
utilities and
costs
Perspective Yes NICE reference case’®
(NHS/PSS) Please note that the costs to the NHS were included, but PSS

costs have not been considered due to the unavailability of data
to incorporate this into the model.

PSS, personal social services; QALYs, quality-adjusted life years
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5.2.4 Intervention technology and comparators

The intervention (i.e. pembrolizumab) was applied in the model as per the anticipated licensed
dosing regimen (i.e. administered intravenously at a fixed dose of 200mg over 30 minutes
every 3 weeks [Q3W]). The license states that pembrolizumab is to be administered until
disease progression or unacceptable toxicity. In this economic analysis, pembrolizumab was

given up to a maximum of 24 months as per the stopping rule within KEYNOTE-087 .

Pembrolizumab is licensed in adults with RRcHL who have already received autoSCT and BV
or are ineligible for autoSCT. The NICE scope specifies the following treatment regimens as

relevant comparators "’
e Standard of care (made up of chemotherapy and bendamustine)
e Best supportive care

In the specific context of relapsed or refractory HL, with low patient numbers and short survival
the clinical pathway for HL patients is subject to considerable uncertainty and heterogeneity,
particularly in the post-autoSCT, post-BV setting. Further, data describing treatment in the
post autoSCT, post-BV setting is likely to apply investigational therapies rather than

established clinical practice.

In light of this uncertainty and the lack of data surrounding comparator composition, the
approach has been to use assumptions based on independent sources, such as the published
literature, British HL guidelines or previous NICE appraisals in the field of HL or NHL. These
assumptions were then assessed for clinical plausibility, and alternative assumptions were

assessed in scenario analyses.

In line with this approach, and following an SLR to obtain the most relevant comparator
information (further described in section 5.3.1) the base case analysis assumes that SoC is
equivalent to the therapies described within the Cheah 2016 “‘real world data. Patients in this
study had previously received BV (100%) and autoSCT (71%) and so can be said to
adequately represent the post-autoSCT, post-BV HL population. Given the lack of evidence
in this area, even more so in autoSCT ineligible post BV patients, Cheah 2016 was assumed
applicable in this patient population for the economic analysis also. Cheah et al 2016 was
conducted in the USA and so we have attempted to validate the outcomes and comparator

regimens included in this study via a UK clinician survey 54 5,

Results of a survey of 16 UK consultant haem oncologists/ haematologists involved in treating

cHL showed that when presented with the outcomes and baseline characteristics of the Cheah
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et al 2016 study there was broad agreement with outcomes (CR, PR, ORR, PFS and OS) of
between 69-88% when considering this in the context of their own UK practice. Hence Cheah
et al 2016 was deemed an appropriate data source to inform the UK SoC arm of the model.

Further information about the clinician survey and its results can be found in section 4.11.

Treatments administered within Cheah et al 2016 4 and the outcomes from these therapies
are presented in Table 55. In order to provide the most robust base case analysis, these
therapies are assumed to comprise SoC, with the following assumptions and amendments to
reflect UK clinical practice and enable calculation of costs and utilities and re-weighted

composition of SoC is detailed in the cost and resource use section of this report (Table 88):

e The “Other” category does not provide enough detailed information to allocate costs
and utilities, consequently the composition of SoC has been weighted excluding these

therapies.

e Second autoSCT is not considered to be a relevant comparator in this patient
population, as clinical advisors have explained that patients with RRcHL would rarely
receive this “°. Therefore, composition of SoC has been weighted excluding this

therapy.

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

this therapy.

e Use of the “Gemcitabine”, “Other alkylator” and “platinum based” regimens have been
pooled to inform the proportion of patients receiving chemotherapy; composition of
chemotherapy in UK clinical practice has been assumed based on equal usage of

regimens specified by the BCSH guidelines °.
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Table 55: Cheah 2016 *: therapies administered and outcomes

Treatment n Eval | CR (%) | PR (%) ORR mPEs mOS (m)
(%) (m)

Investigational agent 28 28 4(14) 3(11) 7(25) 2.4 47.7
Gemcitabine 15 12 4(27) 4(27) 8(53) 21 NR
Bendamustine 12 11 2(17) 4(33) 6(50) 3.7 34.0
Other alkylator 6 4 1(17) 1(17) 2(33) 5.0 9.5
BV retreatment 6 4 0(0) 2(33) 2(33) 3.5 104
Platinum based 4 4 0(0) 1(25) 1(25) 0.9 25.2
AutoSCT 3 3 1(33) 1(33) 1(33) - 11.9
Other 5 1 0(0) 0(0) 0(0) - 24.9
Total 79 67(85) | 12(15) | 15(19) 27(34) 3.5 25.2
AutoSCT: autologous stem cell transplant; BV: brentuximab; CR: complete response; mOS: median overall
survival; mPFS: median progression free survival; ORR: objective response rate; PR: partial response

Based on BCSH guidelines and clinician opinion, it is believed that use of BSC is minimal at
this stage in the treatment pathway, as eligible patients are likely to receive therapy where
feasible. As such, BSC has been applied within the model as a subsequent therapy in the
base case analysis, with the composition derived from a recent NHL NICE Technology
Appraisal (TA306) &,

In order to provide cost-effectiveness evidence with direct relevance to the NICE scope,
scenario analyses have been provided assessing the impact of chemotherapy (as specified

within the NICE scope ’’) and BSC as a comparator.

5.2.5 Intervention technology and comparators

In KEYNOTE-087, patients were to continue pembrolizumab until disease progression as
determined by the investigator, unacceptable toxicity or a maximum of 24 months of
uninterrupted treatment with pembrolizumab #€. In the cost-effectiveness model, the survival
estimates of OS and PFS are based on KEYNOTE-087 data, thus reflecting the within-trial

maximum treatment duration.

Based on clinical expert opinion, it was assumed that up to a maximum of 6 cycles were
administered to reflect the UK clinical practice for the treatment regimens included under this

SoC comparator.
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5.3 Clinical parameters and variables

5.3.1 Describe how the clinical data were incorporated into the model

As discussed in section 4, no direct comparative evidence is available for pembrolizumab
versus SoC. In order to identify data describing SoC, a SLR was conducted and using this
data, a naive indirect comparison of pembrolizumab versus SoC has been used to inform the
base case analysis. A matched adjusted indirect comparison of pembrolizumab versus SoC
has also been conducted. As described in section 4, the results of MAIC should be interpreted
with caution; this is in the context of the complexities associated with population-adjustments
in the context of single arm, and retrospective observational data. Therefore, in an attempt to
minimise data loss the naive indirect comparison was used in the base case and the outcomes
of the MAIC analysis investigated in scenario analysis. The primary data source for the SoC
arm in the naive indirect comparison, and therefore in the economic model was Cheah 2016
real world data 4 from which the regimes included were validated by UK clinicians 4. Patients
in this study had previously received BV (100%) and autoSCT (71%) and so can be said to
adequately represent the post-autoSCT, post-BV HL population in the base case scenario. As
already discussed, an assumption has been made, given the paucity of data in this area, that
patients who have been ineligible for an autoSCT (cohort 2 of KEYNOTE 087) would
experience the same SoC outcomes. This assumption was validated with UK clinicians that

specialise in this area.

Evidence to describe the efficacy of BSC in this population has not been identified; scenario
analyses describing BSC as a comparator have been based on the efficacy of SoC, in order
to provide a highly conservative analysis of the benefits of pembrolizumab versus BSC.

Composition of BSC has been derived from a recent NICE appraisal in the NHL population.

Given the limited availability of literature in the late stage of this disease, the baseline profile
of the modelled population was obtained from KEYNOTE-087.

Data from KEYNOTE-087 was used to estimate patient baseline characteristics of interest to
the economic analysis. These are age, gender (used for the calculation of general population
mortality rates), and body surface area (used for calculating acquisitions costs for surface area
dependent therapies). A summary of the values used in the model are presented in Table 56.
These values have been varied in deterministic sensitivity analysis (DSA) to assess the impact

of the uncertainty of these parameters.
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Table 56: Patient characteristics

Parameter Mean SE
Age 39.9 --
Female (%) 47.3% -
Body surface area (m?) 1.77 0.024

Parametric survival analysis

Pembrolizumab is the reference treatment for the economic analysis to ensure that the
parametric models accurately reflect outcomes for the indicated populations (representative
of the cohorts 1 and 2 within the KEYNOTE-087 study).

Survival analyses were conducted using approaches outlined by the decision support unit at

NICE. An overview is presented in Figure 158,

Figure 15: Process chart for survival modelling for economic evaluations

Survival modeling
required for
economic evaluation

'

Patient-level data available

v

Compare log-cumulative hazard plots, quantile-quantile plots or suitable
residual plots to allow initial selection of appropriate models

v Y v

Plots are not straight lines | | Plots are not parallel | | Plots are parallel
Consider piecewize or other Fit individual models Consider PH/AFT models

more flexible models
[ * |

Compare model fits to select the most appropriate model taking into account the completeness of the

survival data:
[
¥ v
Complete survival data: Incomplete survival data:
=AlC “\isual inspection
*BIC «External data
*Log-cumulative hazard plots «Clinical validity
*Other suitable statistical tests of internal =AlC
validity -BIC
*Log-cumulative hazard plots
«Other suitable tests of intermal and extemnal
validity
«Consider duration of treatment effect

[ I
¥

Choose most suitable model based on above analysis.

Complete sensitivity analysis using alternative plausible survival models, and taking into account
uncertainty in model parameter estimates

AFT: Accelerated failure time; AIC: Akaike information criterion; BIC: Bayesian information criterion; PH:
Proportional hazards Source:®
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The first step in the algorithm is the assessment of the proportional hazards assumption
judged via the plotting of the log-cumulative hazard function and associated residual plots.
However, a large number of progression events occurred during the first 12 weeks of the SoC
study #4. Therefore, it was not possible to estimate a HR between the two treatments after 12
weeks. This was due to the small number of patients at risk and low number of events after
12 weeks which was associated with substantial levels of uncertainty. Thereby, comparative
efficacy was only assessed using a constant HR across both periods (pre- and post- 12
weeks). Thus, it was necessary to assume that proportional hazards held and acknowledge

this as a limitation of the analysis.

The second step involves the fitting of a series of parametric survival distributions to the
patient-level data from KEYNOTE-087 PFS and OS pre week 12 and PFS and time on
treatment (ToT) post week 12. In the post alloSCT pathway parametric distributions were fitted
to OS data digitized from Lafferty 8. In all analyses, the following survival distributions were

considered:

e Exponential

o Weibull (accelerated failure time)
e Log normal

e Log-logistic

e Gompertz

o Generalized gamma

A summary of the parameterization of the conventional survival distributions is shown in Table

57. All analyses were performed using the FlexSurv package in R.

None of the models considered here included covariates for baseline patient characteristics

(e.g. stratified analyses).

Following the NICE recommendations, the “best fitting” model is selected based on internal
goodness of fit assessed using the Akaike Information Criterion (AIC), Bayesian Information
Criterion (BIC), visual inspection of the fit of the model to the Kaplan-Meier curves and based

on an assessment of the clinical plausibility of long-term survival projections.

Of note, the log-logistic, log-normal and generalized gamma are examples of a distinct class
of model where the effect of treatment, if included as a covariate in the model fitting, is
simulated as an acceleration or deceleration factor on the expected timing of an event.
Therefore, when a HR is applied to the baseline distribution (not as a covariate) the generated
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comparator curve does not necessarily follow the same distributional form as the reference
arm; which is contrary to recommendations that the parametric models should be the same
between treatments &. This methodological inconsistency did not yield clinically implausible
distributions and has not precluded the combining of these distributions with HRs in previous
technology appraisals. Hence, we applied HRs to non-proportional hazard models, although

one should acknowledged this limitation of the analysis

Table 57: Overview of parametric functions evaluated in the survival analysis, including

their mathematical formulation

Distribution Survival function or probability | Characteristic
name density function
Exponential s(t) = exp(—2Ax) Constant hazard function;

proportional hazards model

Weibull - X\@ Hazard function can increase or
S(t) = exp _(B)
decrease monotonically over time;

proportional hazards (or accelerated

failure time)
Gompertz b Hazard function can increase or
s(t) = exp| ——(exp(ax) — 1) . o
a decrease monotonically over time;
proportional hazards
Log normal ©=1-a (log(x) - u) Hazard function increases initially to
s@)=1-®| ——
c a maximum, before decreasing over
time
Log-logistic ® =1 1 Hazard function can be non-
s= 1= B o s
1+(&) monotonic with respect to time;
accelerated failure time.
Generalized f(x) Flexible three-parameter model, and
- 1 li the Weibull
gamma — [01(0-?)" . exp(Q‘z(Qw can be generalized to the Weibull,
oxI'(Q™?) exponential and lognormal
- eQW)) distributions

x = exp(p + ow)
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Progression-free survival (week 0 to 12) - Pembrolizumab

For the analysis of week 0 to 12, parametric models were fitted using all observed data from
study initiation given that only a small number of events occurred in the first 12 weeks. PFS

for SoC was estimated by applying the HR described in section (as described in section 4) to

the base case pembrolizumab mode! (IEEE——
|

Cohort 1

A summary of the goodness of fit statistics and modelled probabilities of PFS at week 12 are

shown for each distribution in Table 58.

Table 58: Summary of the goodness of fit qualities of the survival models (cohort 1;
PFS prior 12 weeks)

= i) = o -

g |z | § |3 E |2 s |E
Item o 2 g > 5 s E o N

£ D o c = £ Z 3

(o) ()] E - 0 Q @© > o

= = S S o g O w

w - - o X
AIC 3294 | 3267 | 3286 | 3262 | 327.1 328.3 -
Rank 6 2 5 1 3 4 -
BIC 3316 | 3312 | 333.1 | 330.7 | 3316 335.0 -
Rank 4 2 5 1 3 6 -
% at
week 12 | 89-54% | 94.71% | 92.75% | 95.20% | 95.12% | 95.13% e

The fit of the parametric models to the Kaplan-Meier data is shown graphically in Figure 16.
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Figure 16. PFS (BIRC) extrapolations (cohort 1; PFS 12 weeks)

Both the exponential and Gompertz provided poor visual fits to the observed data and
predicted substantially lower rates of patients progression-free after 12 weeks compared to
the observed data. Of the remaining four distributions there was little difference in statistical
fit (AIC/BIC), visual fit and predicted proportion of patients at week 12. Therefore, the log-
logistic was applied in the base case model as it had the best statistical fit (lowest AIC/BIC)
and predicted the most comparable rate of patients progression-free compared to the

observed data at week 12.
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Cohort 2

A summary of the goodness of fit statistics and modelled probabilities of PFS at 12 weeks are

shown for each distribution in Table 59.

Table 59. Summary of the goodness of fit qualities of the survival models (cohort 2;
PFS prior 12 weeks)

N~
5 L E 2 3
£ 3 ; 7 E |2 &
Item g a 8 81 ° ® E [
e = 8 g g g ° =
Ll | - o LQ
AIC 482.1 474.6 477.3 474.9 471.0 465.0 -
Rank 6 3 5 4 2 1 -
BIC 484.5 479.4 482.1 479.6 475.8 472.2 -
Rank 6 3 5 4 2 1 -
% at week
. 82.76% | 90.96% | 88.37% | 91.42% | 92.33% | 92.79% [ ]

The fit of the parametric models to the Kaplan-Meier data is shown graphically in Figure 17.
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Figure 17: PFS (BIRC) extrapolations (cohort 2; prior 12 weeks)

The exponential substantially underestimated the proportion of patients progress-free at week
12 compared to the observed data and had a poor visual fit so was excluded from
consideration. The generalised gamma provided a significantly better fit both statistically and
visually compared to all other distributions, therefore it was applied in the base case model.
However, it overestimated the proportion progression-free at week 12 compared to the
observed data; therefore, the Weibull was considered during scenario analysis as it predicted
a lower proportion of patients progression-free at week 12 and had the third best statistical fit
(AIC/BIC).

Overall survival (week 0 to 12) — Pembrolizumab

The analysis of OS from week 0 to 12, involved fitting parametric models to all the observed
data from study initiation given the low numbers of events. This allowed some events to be
predicted during the first 12 weeks. Given the immaturity of the KEYNOTE-087 OS data it was
assumed conservatively that SoC was equivalent to pembrolizumab as any HR estimated from

an indirect comparison would have been subject to significant uncertainty.
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Cohort 1

A summary of the goodness of fit statistics and modelled probabilities of OS at 12 weeks are

shown for each distribution in Table 60.

Table 60: Summary of the goodness of fit qualities of the survival models (cohort 1; OS

prior 12 weeks)

N~
Item _ o = @
® — © i
2 B ; g | E | 2 | 4
S g 8 ° 8 g g CZ>
s | 32 : e | 8 | §§ &
i = o S S O & X
AlC 51.9 53.9 53.9 53.9 53.9 55.8 -
Rank 1 2 4 3 5 6 --
BIC 54.1 58.3 58.4 58.3 58.4 62.5 -
Rank 1 2 4 3 5 6 --
% at week 12 | 99.24% |99.07% |99.25% |99.07% |99.00% | 99.07% | N

The fit of the parametric models to the Kaplan-Meier data is shown graphically in Figure 18.

Figure 18: OS cohort 1 week 0 to 12 extrapolations
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There is no meaningful difference in the statistical fit (AIC/BIC), visual fit or predicted patients
alive at week 12. Therefore, as only one event occurred in the first 12 weeks in cohort 1, the

log-normal was chosen as it predicted the highest rate of mortality at week 12.

Cohort 2

A summary of the goodness of fit statistics and modelled probabilities of OS at 12 weeks are
shown for each distribution in Table 61.

Table 61: Summary of the goodness of fit qualities of the survival models (cohort 2; OS
prior 12 weeks)

Item ~

(]

® Q = Q

~ ] @ £ w

3 = ) =y o (@)

3 o ° c =

S = £ : : >

=3 o S 3 3 W

w = o - - X
AlC 80.8 80.1 81.2 80.0 79.4 -
Rank 4 3 5 2 1 -
BIC 83.2 84.9 86.0 84.8 84.2 -
Rank 4 3 5 2 1 -

% at week 12 | 98.83% | 99.85% | 99.52% | 99.86% | 99.95% [ ]

The fit of the parametric models to the Kaplan-Meier data is shown graphically in Figure 19.
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Figure 19: OS cohort 2 week 0 to 12 extrapolations

There is no meaningful difference in the statistical fit (AIC/BIC) or visual fit or predicted patients
alive at week 12. Therefore, as no death occurred in the cohort 2 during the first 12 weeks,

the exponential was chosen as it predicted the highest rate of mortality at week 12.

Response rates

Response rates were applied at week 12 in the model to apportion patients that were
progression-free into CR, PR or SD. The proportions of patients with either CR/PR were
estimated directly from observed data (presented in this section) with the remaining
progression-free patients that had not achieved responses were assumed to occupy the SD

node.

Company evidence submission template for Pembrolizumab for treating relapsed or
refractory classical Hodgkin's lymphoma

Page 161 of 262



Pembrolizumab

The cohort specific response rates from KEYNOTE-087 “¢ are presented in Table 62.

Table 62: KEYNOTE-087 number of complete and partial responders

Response Cohort 1 Cohort 2

=]
4

CR

PR

Standard of Care

The comparative response of SoC was estimated via ORs estimated from a naive indirect
comparison. The associated ORs estimated for cohort 1 and 2 are presented below in Table
63.

Table 63: Odds ratios for response

Response Cohort 1 Cohort 2

Mean SE Mean SE
CR H || H ||
PR || || || ||

AlloSCT rates conditional on response

KEYNOTE-087 was not designed as a ‘bridging’ study, therefore the uptake of alloSCT was
very low overall across cohorts 1 and 2 (JJif). However the rates of alloSCT in UK patients
from KEYNOTE-087 were greater than this, probably largely due to alloSCT being seen as
clinical practice within the UK compared to other countries. There were || GG
I patients in cohort 1 and 2 being transplanted with allogeneic stem cells respectively. It
should be noted that alloSCT events were not censored from the survival analysis of
KEYNOTE-087, this was due to the fact that it would not be possible to censor the SoC arm

data. This is accepted as a limitation however this should be limited given that some patients
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received alloSCT in the Cheah et al 2016 publication. With limited UK patient numbers it is
difficult to draw robust conclusions from the KEYNOTE-087 rates of alloSCT and hence the
proportions of patients that received alloSCT conditional on response (CR/PR/SD) were
estimated from clinician surveys. MSD conducted a survey % of sixteen clinicians from the UK
who were asked the proportion of patients they would expect to proceed to alloSCT conditional
on response to treatment. The results of the MSD survey were combined with the results of
an alternative clinician survey completed by Bristol-Myers Squibb and presented marked as
academic in confidence in the recent cHL submission (TA462) 8 from which mean rate was
calculated and applied in the base case model. The estimated rates of alloSCT are presented
in Table 64. It should be noted that the MSD clinician survey did return some responses which
suggested alloSCT in the PD state. Following further discussion with UK clinicians on this
topic, alloSCT has not been applied in PD as this is not thought to be standard UK clinical

practice in this area.

Table 64: AlloSCT rates conditional on response

MSD Alternative Overall Mean SE
Mean® Mean
N H H
CR 56.79%
N | |
PR 43.93%
N I I
SD 18.36%

The rates of alloSCT were judged to be appropriate given that they were:

e Higher than values from a French study®® (22.2% CR; 14.1% PR; 5.56% SD) which

were considered too low for UK clinical practice by the previous committee (TA462)75

e Lower than rates reported in Cheah #* (66% responder received alloSCT) which was

deemed too high for UK clinical practice by the previous committee (TA462).
e Broadly in line with the KEYNOTE-087 UK patient alloSCT rates.

e Therates used in this submission were validated with a UK clinician specialising in this
area who also suggested that they would even expect these rates to be higher in
clinical practice with PR rates also being as high as a CR. However in order to show a
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conservative analysis, the base case has utilised the mean calculated rates shown

above.

e Comments in the final appraisal document for TA462 °” also suggest that the true
proportion of alloSCT is likely to be somewhere around the values reported here based

on the information above.

The values for cohort 2 from the MSD clinician survey could not be validated as no external
data was available and the previous cHL appraisal did not consider this population. Based on
discussions with UK clinicians, it was suggested that due to the unmet need in this population,
they would be likely to attempt an alloSCT if the patient showed a sufficient response and that
the real alloSCT rates in cohort 2 would likely even be higher than that in cohort 1. After
discussion with UK clinicians, and in order to show a conservative analysis, the same alloSCT

rate values have been used in the base case across both populations.

Progression-free survival (post 12 weeks) — Pembrolizumab

The analysis of PFS from week 12, involved fitting parametric models to the observed data in
KEYNOTE-087 from week 12. Given that over half the PFS events in Cheah occurred within
the first 12 weeks of the study this created significant uncertainty within the SoC arm,
therefore, a HR using post-12 week data from KEYNOTE-087 and Cheah was not fitted. It
was assumed that the treatment effect was constant across the trial period (the HR from start
of treatment (section 4.10) was applied to the post-12 week data from KEYNOTE-087

described in this section (GG
Cohort 1

A summary of the goodness of fit statistics and modelled probabilities of PFS over time post

12 weeks are shown for each distribution in Table 65.

The fit of the parametric models to the Kaplan-Meier data is shown graphically in Figure 20.
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Table 65: Summary of the goodness of fit qualities of the survival models (cohort 1;
PFS post 12 weeks)

=
—_ o — o ]
Item ,g E 2; g g ,_ll_J 'S
o = < o s T © o £
S Fi o ° < o £ 4
2 £ 3 & & S El &%
Wi 2 0} 3 3 O o x 38
AIC 285.37 287.31 287.22 287.90 291.01 289.17 --
Rank 1 3 2 4 6 5 -
BIC 287.50 291.56 291.47 292.15 295.26 295.55 -
Rank 1 3 2 4 5 6 -

Median (months) | 13.34 13.34 13.11 13.80 15.41 13.11

Mean (months) | 19.68 18.77 16.30 39.22 50.23 16.34 | IR

% at 1 year 54.79% | 54.53% | 54.46% | 55.10% | 56.57% | 54.49%
% at 2 years 20.84% | 28.42% | 24.86% | 34.77% | 39.98% | 24.66% | --
% at 5 years 8.85% 7.40% 2.53% 18.84% | 25.09% | 2.79% --

% at 10 years 0.23% 0.11% 0.00% 7.18% 11.05% | 0.00% --
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Figure 20: PFS (BIRC) cohort 1 from week 12 extrapolations

According to AIC/BIC the best performing model was the exponential, followed closely by the
gompertz, Weibull and log-logisitc. The worst performing models were the log-normal and
generalised gamma. Given the small relative difference in the values, these models are not

particularly inferior.

The log-normal and log-logistic models are characterized by a hazard function that initially
increases to a maximum before decreasing over time, leading to a gradual shallowing of the
predicted PFS curve. This is demonstrated with the high proportion of patients predicted as
progression-free after 10 years (11% and 7%, respectively). These models were therefore
judged to provide implausible fits given the assumption that proportional hazards held between
KEYNOTE-087 and Cheah %4, where a relatively constant decline in PFS was observed with

all patients progressing within 18 months.

Of the remaining distributions, the generalised gamma and gompertz provided medians and
1-year PFS rates that differed even further from the observed data. The exponential was
applied in the base case over the Weibull as it had a marginally superior statistical fit and a

slightly higher 1-year PFS rates.

In conclusion, the preferred distribution for the base case was the exponential, for the following

reasons:
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1. Best goodness-of-fit values (AIC/BIC), when compared with other distributions

2. Provided the closest median and 1-year PFS rate to the observed data of the plausible

distributions

3. Followed a hazard rate over time consistent with that observed within Cheah
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Cohort 2

A summary of the goodness of fit statistics and modelled probabilities of PFS over time after
week 12 are shown for each distribution in Table 66.

Table 66: Summary of the goodness of fit qualities of the survival models (cohort 2;
PFS post 12 weeks)

Item >
S 2 T ° et
z _ ] 3 E @ W
5 3 c 2 g SE| 25§
& s : g g 55| &3
w = O - - O o ¥ £
AlC 352.3 353.8 350.8 360.9 368.0 347.1 -
Rank 3 4 2 5 6 1 -
BIC 354.4 358.0 355.1 365.2 372.2 353.5 -
Rank 2 4 3 5 6 1 --
Median 8.51 8.51 8.97 9.43 9.20 8.05 [
(months)
Mean 12.60 13.76 10.00 38.19 50.58 8.85 [
(months)
% at1year |39.07% |40.07% |36.72% |45.06% |4567% |33.97% ||
% at2years | 15.12% | 18.00% | 2.57% 29.01% | 33.09% | 0.00% -
% at 5 years | 2.27% 4.04% 0.00% 16.95% | 22.21% | 0.00% -
% at 10| 0.01% 0.06% 0.00% 7.54% 11.54% | 0.00% -
years

The fit of the parametric models to the Kaplan-Meier data is shown graphically in Figure 21.
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Figure 21: PFS (BIRC) cohort 2 from week 12 extrapolations

According to AIC/BIC, the best performing model was generalised gamma, followed closely
by gompertz, exponential and Weibull. Given the relative difference in the AIC/BIC values, this
indicated that the log-normal and log-logistic models provided an inferior fit to the data when

compared with the other models.

The final drops in the Kaplan-Meier curve observed from month 11 were associated with
substantial uncertainty given the low number of patients at risk (n=3) and was not considered

particularly informative in the process of selecting the most plausible parametric model.

All of the remaining distributions underestimated the median and 1-year PFS rate observed in
KEYNOTE-087, particular the generalised gamma, therefore, despite the superior visual fit to

the tail of the Kaplan-Meier data it was not considered plausible for the base case analysis.

In the base case analysis, the exponential was applied with the gompertz considered in

scenario analysis given the uncertainty in the tail of the Kaplan-Meier curve.

In conclusion, the preferred distribution for the base case was the exponential, for the following

reasons:

1. Third/second best goodness-of-fit values (AIC/BIC)
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2. Plausible visual fit to the Kaplan-Meier data
3. Followed a hazard rate over time consistent with that observed within Cheah

4. More clinically plausible tail given the uncertainty from 11 months in the Kaplan-Meier

curve

Mortality pre-progression

Due to the limited OS data available from KEYNOTE-087, the rate of death in patients who
have yet to progress in the non-alloSCT pathway was assumed equal to that of the general
population mortality, obtained from UK life tables 8. The application of a zero rate of death
pre-progression would systematically underestimate long-term mortality trends in patients with
RRcHL as they would at the very least, be at the same risk of all-cause mortality as an age

and gender matched sample of the general population.

The general population life tables for the UK & reported the annualised probability of death by
age and gender. These mortality probabilities were converted to weekly rates using standard
conversion methods. The mortality rates applied in the model were adjusted in line with the
proportion of males and females enrolled to KEYNOTE-087. An excerpt of the life tables used

in the model is presented in Table 67.
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Table 67: Excerpt from UK life tables annual mortality rates

Age (years) Mortality rate between age x and | Mortality rate between age x and
(x +1): Male (x +1): Female
30 0.000676 0.000357
31 0.000712 0.000384
32 0.000808 0.000424
33 0.000806 0.000452
34 0.000883 0.000508
35 0.00096 0.000552

Post-progression survival

At the time of analysis, the number of patients that progressed in KEYNOTE-087 was judged
to be too small to support robust analysis of post-progression survival. In the absence of data,
external literature sources that reported mortality in patients with RRcHL who had progressed

on treatment were identified from the clinical systematic review.

The most appropriate study identified in the included study list was the retrospective study
used for the SoC comparison #4. This study reported median overall survival of 25.2 months
across all treatments administered after progression on BV. It should be noted that the OS in
SoC is subject to uncertainty as discussed in the recent TA462. The committee reached the
conclusion that although Cheah et al 2016 was a US study, it was the most relevant source of
evidence for SoC but also that there was a case for end of life criteria to be met suggesting

that the actual OS for SoC in the UK is expected to be lower.

Using standard techniques, the median OS reported was converted to a weekly mortality rate

assuming a constant hazard rate based on an exponential distribution. The following equations

were used:
In(2
E[median] = 2
A
In(2)
Amonth = 25—2
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Aweek = Amontn / (4.348)

The monthly rate of death was converted to a weekly rate assuming there are 365.25 days
per year, 30.4375 days per month (365.25/12), and 4.348214 7-day weeks per month
(30.4375/7). The weekly rate was converted to a weekly probability (0.63%). The model
calculations use the probability of survival to estimate state transitions. This is calculated as

one minus the probability of death, e.g. (1-0.63%).

Post-progression survival (PPS) was assumed constant due to both a lack of data to model a
time dependent PPS and for simplicity as it removed the need of tracking patients within the
Markov model. However, despite this limitation the predicted OS had a good level of face
validity when compared to the observed OS from the Cheah study. After the maximum follow-
up of Cheah (72 months) approximately 15% of patients were alive, which was correlated to
the predicted SoC OS in the model at 72 months of approximately 15% in both cohorts 1 and
2.

The assumption that there was no post-progression survival benefit was conservative given
the current OS rates of [ l% from KEYNOTE-087 cohort 1 and 2, respectively versus
~56% in Cheah at approximately 20 months. Despite some potential slight imbalances in the

populations this extensive difference in the observed survival cannot be dismissed.

Overall survival post-AlloSCT

In line with the previous NICE submission (TA462 7°) the OS of patients that received alloSCT
was taken from a UK study of 13 patients with cHL who received an alloSCT after 3 previous
therapies . It was acknowledged in the submission that there was significant uncertainty in
the long-term extrapolations given the small sample size and that the median follow-up was
only about 28 months. However, the study was also deemed the best available evidence for
alloSCT in the UK setting.

It was not possible to reproduce the patient level data from the digitised Lafferty®® Kaplan
Meier provided in the previous submission document (TA462) (Appendix 17), fully or with
reasonable approximation, using the Guyot % algorithm. This was most likely due to the limited
number of events during the follow-up (i.e. five events) and the unknown rate of censoring in
the tail of the curve. Therefore, the pseudo-patient level data resulting from the Guyot
algorithm was manually adjusted to provide a more accurate representation of the data
reported by Lafferty. Following the fitting of parametric survival models to the manually-
adjusted data in R, the estimated parameters were similar to those reported in TA462 7

However, given the Guyot output required manual adjustment it was considered better practice
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to use the point estimates and AIC/BIC values from TA462. Nevertheless, in the absence of
reported measures of uncertainty around the estimates such as variance-covariance or
Cholesky decomposition matrices, the Cholesky decompositions based on the parametric
models fitted to the manually adjusted pseudo-patient level data were applied to account for

the uncertainty associated to the parameter estimates in the PSA.

The generalised gamma predicted an infinite hazard after approximately 150 months, which
lead to both Excel and R not being able to calculate the survival function associated to the
generalised gamma model beyond this time. Therefore, to be included within the model, the
average increase in cumulative hazard over the 6 months prior to the error was used to project
future survival, effectively assuming a constant event hazard from 150 months onwards. This
adjustment is expected to have produced an underestimation of the mean survival time, as
the associated hazard function was decreasing with time. The generalised gamma could not
be incorporated in PSA because of this necessary adjustment; nevertheless, this was not
considered an issue as the generalised gamma model was not applied in the base case

analysis.

A summary of the goodness of fit statistics and modelled probabilities of OS after alloSCT are

shown for each distribution in Table 68.

Table 68: Summary of the goodness of fit qualities of the survival models (OS after
alloSCT)

Item © 2 IS ®
() = (=] oy © E >
c ] 8 K°] g = e t
o o] [ [ Q D N
g ® § o > SS | £ES
w = O - - 0o 38
AIC 55.22 51.12 49.04 50.6 50.1 48.63 --
Rank 6 5 2 4 3 1 -
BIC 55.62 51.91 49.84 51.39 50.9 49.83 --
Rank 6 5 2 4 3 1 -
Median (months) | 53.13 64.62 483.42 58.41 61.86 87.39 --
Mean (months) 76.77 163.60 260.05 174.65 179.05 220.77 -
% at 1 year 85.73% | 71.68% | 63.33% |69.74% | 70.01% |65.28% |64.17%
% at 2 years 73.39% | 63.78% | 55.90% |61.55% |61.93% |59.48% |53.47%
% at 5 years 53.77% | 54.50% | 53.58% | 52.68% | 53.33% | 54.21% |53.47%
% at 10 years 21.09% | 40.56% | 53.40% |40.79% |41.77% | 47.96% | --
% at 15 years 9.67% 34.13% | 53.40% | 35.78% | 36.83% | 45.43% | --
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Item © 2 = o
= £ 2 £ L m
e E g S S s £ Z
o o) 0 0 Q D N
R S 2 | & |55 | %%
w = O a a 0o SR
% at 20 years 4.43% 29.61% | 53.40% | 32.40% | 33.45% |43.94% | --
% at 30 years 0.93% 23.46% | 53.40% |27.94% | 2891% |41.52% | --
% at 40 years 0.20% 19.37% | 53.40% | 25.02% | 25.88% | 39.23% | --
Figure 22: OS after alloSCT extrapolations
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The fit of the parametric models to the Kaplan-Meier data is shown graphically in Figure 22.
The parametric survival analysis confirmed declining hazard over time, leading to plateaus in
most parametric models, as reported in Table 68. Therefore, it was appropriate to apply a
control to ensure that the mortality rate in any model cycle was greater than or equal to that of
the age and gender matched general population all-cause mortality. The modelled
probabilities and the fit of the parametric models to the Kaplan-Meier data following this

adjustment are presented in Table 69 and Figure 23, respectively.
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Table 69: Summary of the goodness of fit qualities of the survival models (OS after
alloSCT adjusted for all-cause mortality)

Item Exponentia | Weibul | Gompert | Log- Log- Generalise | Laffert
I I z logisti | norma | d gamma y 2017
c I
Median 53.13 64.62 266.78 58.41 61.86 | 87.39 --
(months)
Mean (months) | 76.77 163.07 | 237.71 172.88 | 177.21 | 213.93 --
% at 1 year 85.73% 71.68 63.33% 69.74 70.01 65.28% 64.17%
% % %
% at 2 years 73.39% 63.78 55.90% 61.55 61.93 | 59.48% 53.47%
% % %
% at 5 years 53.77% 54.50 53.58% 52.68 53.33 | 54.21% 53.47%
% % %
% at 10 years 21.09% 40.56 52.90% 40.79 41.77 | 47.95% --
% % %
% at 15 years 9.67% 34.13 52.08% 35.78 36.83 | 45.43% --
% % %
% at 20 years 4.43% 29.61 50.80% 32.40 33.45 | 43.82% --
% % %
% at 30 years 0.93% 23.46 45.95% 27.88 28.84 | 39.63% -
% % %
% at 40 years 0.20% 17.64 34.77% 21.10 21.83 | 29.99% --
% % %
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Figure 23: OS after alloSCT adjusted for all-cause mortality extrapolations

Lafferty (2017) - OS adjusted
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According to AIC/BIC measures of goodness of fit (Table 68), the best performing model was
the generalised gamma, followed by gompertz, log-normal, log-logistic and Weibull. Given the
relative difference in the AIC/BIC values, this indicated that the exponential model provided
an inferior fit to the data when compared with the other models, indicating that the constant
hazard property of the exponential model was not compatible with the curative nature of
alloSCT.

In the previous submission (TA462) the ERG considered that the log-normal and Weibull were
more clinically plausible as they did not predict infinite survival (when the all-cause mortality
constraint was not applied). The log-normal had a marginally better statistical fit (AIC/BIC) and
visual fit compared to the Weibull. However, the conservative option was taken to use the
Weibull (lowest mean survival and percentage alive after 40 years) in the base case model.

The log-normal was used in a scenario analysis.
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Time on treatment post-12 weeks

Of primary importance to the economic model is the rate of treatment discontinuation, which
is a key driver of costs and incremental cost-effectiveness. For comparative purposes, the
time on treatment (ToT) curve is presented alongside the Kaplan-Meier for PFS from
KEYNOTE-087 cohort 1 and cohort 2 in Figure 24 and Figure 25, respectively.

Figure 24: Kaplan-Meier Analysis of ToT and PFS from KEYNOTE-087 cohort 1

Figure 25: Kaplan-Meier Analysis of ToT and PFS from KEYNOTE-087 cohort 2

Company evidence submission template for Pembrolizumab for treating relapsed or
refractory classical Hodgkin's lymphoma

Page 177 of 262



Figure 24 demonstrates that PFS is a reasonable proxy for treatment duration in cohort 1 with
some overlap in the curves, however on average PFS slightly exceeded ToT. In contrast,
Figure 25 illustrates that there are differences in time to PFS and ToT for pembrolizumab, with
the probability of PFS generally exceeded that of ToT. Thus, on average, patient’s
discontinued pembrolizumab prior to progression and PFS is not a suitable proxy of ToT in
cohort 2. Use of PFS to simulate treatment exposure would lead to an overestimate of

pembrolizumab costs in the economic analysis.

The trend towards the discontinuation of pembrolizumab prior to progression may be due to a
number of factors, such as tolerability and safety and the impact of the design of KEYNOTE-
087, which allowed study investigators to discontinue therapy if complete response had been

achieved after at least 6 months of treatment.

The duration of pembrolizumab treatment is modelled via the simulation of ToT data from
week 12 onwards in KEYNOTE-087 and extrapolated to a maximum time period of 24 months.
The analysis of ToT was conducted as discussed earlier in this section and the details of the
“best fitting” model for cohort 1 and cohort 2 is described below. As the model only requires
ToT up to month 24, after which point no further pembrolizumab therapy is provided as per
the study protocol, the main selection criteria for best fitting model was based on internal

goodness of fit and the estimated proportion on treatment after two years.

It was assumed that PFS was a reasonable proxy for ToT for SoC as no treatment

discontinuation data was available for SoC..
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Cohort 1

A summary of the goodness of fit statistics and modelled probabilities of ToT over time are
shown for each distribution in Table 70.

Table 70: Summary of the goodness of fit qualities of the survival models

N~
- o — o &
© —— T
= N B £ 2 w =
Item o = @ =) o T @ O ¢
S F o L) c o & Z o©
2 S § 2 2 SE s
i = o S S o § x &
AIC 365.2 367.0 367.0 367.4 366.7 368.6 --
Rank 1 3 4 5 2 6 --
BIC 367.4 371.3 371.3 371.7 371.0 375.0 -
Rank 1 3 4 5 2 6 --
Median (months) | 12.19 11.96 12.19 11.96 11.96 11.96 -
Mean* (months) | 13.25 13.19 13.08 13.49 13.50 13.41
% at 1 year 51.49% | 51.34% | 51.57% | 51.21% | 51.05% | 51.00%
% at 2 years 26.17% | 23.94% | 21.55% | 30.14% | 31.49% | 29.41% | --
*2 year restricted mean

The fit of the parametric models to the Kaplan-Meier data is shown graphically in Figure 26.
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Figure 26: ToT cohort 1 from week 12 extrapolations

All parametric models provided similar medians, restricted means and statistical and visual fits
to the observed data. Therefore, the exponential was applied in the base case model as it

provided the best statistical fit and maintained consistency with base case PFS distribution.
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Cohort 2

A summary of the goodness of fit statistics and modelled probabilities of ToT over time are
shown for each distribution in Table 71.

Table 71: Summary of the goodness of fit qualities of the survival models

Item ~
= o o 3
© — © T
E ¥ @ £ i o=
c | 2 | 8 | 8¢ | BE| 2%
g 3 5 3 g SE|l &S
i = o S S o 5 ¥ &
AlC 523.93 525.457 | 525.386 | 526.44 |532.400 |527.451 |--
5 5 1 4
Rank 1 3 2 4 6 5 -
BIC 526.247 | 530.092 | 530.021 |531.07 |537.035 |534.403 |--
5 5 5 5 1 9
Rank 1 3 2 4 6 5 -
Median (months) | 6.67 6.44 6.21 5.98 5.75 6.44 [
Mean* (months) | 9.02 9.08 9.19 9.52 9.71 9.09
% at 1 year 29.95% |30.61% |30.52% |31.73% | 33.54% | 30.61%
% at 2 years 8.76% 10.37% | 12.56% | 16.77% | 19.30% | 10.60% | --
*2 year restricted mean

The fit of the parametric models to the Kaplan-Meier data is shown graphically in Figure 27.
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Figure 27: ToT cohort 2 from week 12 extrapolations

According to AIC/BIC all parametric models apart from the log-normal had similar statistical
fits to the observed data. Given the relative difference in the AIC/BIC values, this indicated
that the log-normal model provided an inferior fit to the data when compared with the other

models.

Given the similar medians and means predicted by the remaining five distributions the

exponential was chosen to maintain consistency with the base case PFS distribution.
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5.3.2 Demonstrate how the transition probabilities were calculated from the clinical data

As discussed in the sections above, at the end of the decision tree period, the modelled cohort
is split into those who go on to alloSCT and those unable to receive alloSCT based on the
response to treatment in the first 12 weeks and alloSCT uptake rates described previously.
The long-term survival of the cohort is then modelled through two independent Markov state
transition models that predict the long-term outcomes of alloSCT (post-alloSCT pathway) and
the outcomes of continued treatment with pembrolizumab or SoC in those unable to undergo
alloSCT (non-alloSCT pathway). Transition probabilities were derived from parametric survival
models, please refer to the section above titled ‘long term markov state transition model for
Week 12 to death’ for details of this.

5.3.3 If there is evidence that transition probabilities may change over time for the

treatment effect, confirm whether this has been included in the evaluation

As described in section 5.3.1, a large number of progression events occurred during the first
12 weeks of the SoC study used in this economic analysis. Therefore, it was not possible to
estimate a HR between the two treatments after 12 weeks due to the small number of patients
at risk and low number of events after 12 weeks which was associated with substantial levels
of uncertainty. Thereby, comparative efficacy was assessed using a constant HR across both
periods (pre- and post- 12 weeks). Thus, it was necessary to assume that proportional hazards

held and this is acknowledged as a limitation of the analysis.

5.3.4 Inputs from clinical experts

Throughout the submission, MSD has sought to provide the most robust and clinically relevant
economic analysis in this patient population. As mentioned, clinical input to this submission
has come from a UK clinical advisory board, a UK clinician survey and in addition 1:1

discussion with an expert in this area.

As discussed earlier, the key assumptions used in the economic model regarding alloSCT
rates were validated with UK clinicians focussed in this area. These assumptions were

considered to be, if anything, a conservative picture of UK clinical practice.

The model structure itself was also suggested by an UK clinical expert to be a strong
representation of the UK clinical pathway for RRcHL patients, particularly in an area where

there is a paucity of data surrounding current clinical practice.

In addition, the base case curve fitting for the following long-term extrapolations were validated

with UK clinical experts and deemed to be clinically relevant:
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e PFS from week 12 no alloSCT

e OS following alloSCT

e ToT from week 12 compared to PFS
e ToT from week 12

e OS following no alloSCT

5.3.5 Adverse Events

Grade 3+ AEs were applied in the model as a one-off cost and disutility in the first model cycle.
As serious AEs can potentially lead to treatment discontinuation, patients remaining on
treatment beyond the first year are assumed to be tolerating treatment well and therefore not
experiencing severe AEs. To best reflect clinical practice, the included AEs were taken from
a previous Hodgkin’s Lymphoma appraisal (TA462) 7. The list was subsequently validated
during a clinician survey® % and was deemed to capture all relevant AEs. Additionally, given
the positive safety profile of pembrolizumab in KEYNTOE-087, no additional AEs were
identified for inclusion in the model from KEYNOTE-087 as all other grade 3+ AEs occurred

in <2 patients.

In the base case analysis, SoC was assumed to consist of chemotherapy, bendamustine and
investigational agents. The mix of chemotherapy was assumed equivalent to that used within
TA462 in line with BCSH guidelines * with mini-BEAM and DexaBEAM excluded following
previous committee comments 7°. Table 72 present the AEs incidence rates and sources for

chemotherapy regimens included in the model.

The majority of studies included in Table 72 report treatment related AEs however, for some
studies it was unclear. Therefore, the conservative assumption was made to include all-cause
AEs from KEYNOTE-087 in the model (Table 73).

Investigational agents were assumed to have no AEs. The incidences of AEs for
bendamustine are presented in Table 74 along with the SoC weighted average included in the

model.
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Table 72: Chemotherapy adverse events incidence (number of events)

o S| % |a |8
L x > : o
L w = o Ll = = S & & £ =
o > = 2 ) T) o o w < =) fa)
Sample - 62 802 |- 91 21 23 37 22 - 102 | 70
size (145 (313 (201

1
1) 1) 1)

Anaemia | NR | NR |20 NR 17 2 2 6 6 NR 17 4

Diarrhoea | NR NR |2 NR NR |0 NR 1 7 NR NR NR
Dyspnea | NR | NR NR NR | NR NR 1 4 NR NR NR NR
Fatigue NR NR NR NR NR NR 2 4 NR NR NR NR
_Leukopen NR NR NR NR | NR 13 NR |6 NR NR | 69 NR
ia

Nausea NR NR |6 NR 1 0 0 0 NR NR 13 0
Nleutrope NR 15 74 NR | 26 15 2 19 7 NR NR |25
nia

Pyrexia NR |NR |[NR |NR |[NR |NR |[NR NR NR NR NR NR

Thromboc | NR 11 30 NR 18 10 3 16 7 NR 71 26
ytopenia

Vomiting | NR NR NR NR NR 0 3 1 NR NR NR 0

Source 88 89 90 91 92 93 94 95 96 97 98 99

1 adverse event incidence were originally reported over this number of treatment course/ cycles.
Therefore, some patients may have been double counted if they experienced the adverse events
over multiple treatment cycles. The rates were subsequent reweighted using the patient sample

size to apply the correct study weighting in the overall chemotherapy safety profile, however the

potential double counting issue remained.

2 it was unclear if haematological adverse events had been reported over 207 cycles or 80 patients
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Table 73: KEYNOTE-087 adverse events (all-cause grade 3+)

Adverse event

Cohort 1&2 (n=150)

Cohort 1 (n=69)

Cohort 2 (n=89)

Number of | % Number of | % Number of | %

events events events
Anaemia I - I - I -
Diarrhoea | || | H | ||
Dysponea I - I - I -
Fatigue I - I - I -
Leukopenia I - I - I -
Nausea | || | H | ||
Neutropenia I - I - I -
Pyrexia I - I - I -
Thrombocytopenia I - I - I -
Vomiting I - I - I -

Table 74: SoC adverse events incidence

Adverse event Chemotherapy Bendamustine SoC

(38.46%) (18.46%)

n N n N N N
Anaemia 163 894 5 36 29 178
Diarrhoea 10 160 0 36 4 68
Dysponea 5 60 0 36 2 30
Fatigue 6 60 1 36 3 30
Leukopenia 155 259 NR NR 0 0
Nausea 37 745 1 36 8 170
Neutropenia 383 838 3 36 71 163
Pyrexia 0 0 1 36 0 7
Thrombocytopenia 366 1039 7 36 75 202
Vomiting 4 151 0 36 2 65
Source Table 72 100 Weighted average of

chemotherapy,

bendamustine and
investigational agents
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5.4 Measurement and valuation of health effects

5.4.1 Health-related quality-of-life data from clinical trials

HRQoL was evaluated in KEYNOTE-087 using two QoL measures; the EORTC-QLQ-C30
and the EQ-5D-3L as a measure of generic QoL. The EQ-5D-3L was collected:

e 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
e On treatment discontinuation
e 30 Days post treatment discontinuation

HSU values were generated by mapping the domain scores of the EQ-5D-3L to a single index
value using the UK social tariff ' consistent with the NICE reference case 7. A post hoc
analysis allowed utilities to be calculated using observations from week 12 only '°2 (to maintain

consistency with the model structure), stratified by response (Table 75).

Table 75: KEYNOTE-087 EQ-5D-3L health utility values by overall response rate at week
12

Response status Mean Standard error N

CR H | |

PR [ H H

SD [ H H

PD [ H H
5.4.2 Mapping

Utilities were evaluated using EQ-5D directly from patients from the KEYNOTE-087 trial, which

is consistent with NICE reference case. Therefore, no mapping was conducted.

5.4.3 Health-related quality-of-life studies

The relevant HRQoL data from the published literature were identified through a systematic
literature search carried out 12th July 2017 from 2001, for patients with RRcHL regardless of
previous therapy. The objective was to identify HRQoL (in terms of utilities) associated with

RRcHL, in line with the research question posed in section 5.1.
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A comprehensive literature search was carried out using the databases presented in Section
5.1.1. Conference searches were also performed to identify potentially relevant conference
abstracts or posters of interest (see Section 5.1.1). These searches were restricted to

abstracts published during the last 2 years.

Appendix 12 provides details of the search strategies for HRQoL and utilities and the eligibility

criteria set out in the final protocol can be found in Appendix 15.

Systematic searches identified 1,236 separate references. Due to an overlap of evidence
across different databases, 95 abstracts were removed as duplicates. Initial screening of the
titles and abstracts of the remaining 1,141 citations yielded 50 relevant references, which were
evaluated as full-text articles. Of these 50 references, four studies met the inclusion criteria of
the review. Finally, having linked the multiple publications from a single study, two studies

from four publications were included in the SLR (see PRISMA flow diagram in Figure 28)
Two relevant review studies were identified:

e Swinburn et al, Health utilities in relation to treatment response and AEs in RRcHL and

systemic anaplastic large cell Lymphoma %3

e Ramsay et al, Quality of life results from a phase 3 study of BV consolidation following

autoSCT for persons with Hodgkin Lymphoma %4,
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Figure 28: PRISMA Diagram: HRQoL and Utility studies

Articles identified through database
searching
n=1236
Embase® (n=1025)
Cochrane (n=120)
MEDLINE® In-Process (n=57)
EconlLit(n=34)

v

Articles after duplicates removed
(n=95)

Identification

Articles excluded during first-stage screening
(n=1091)
Review / editorial: 146
Articles screened L, Animal/In-vitro: 34
(n=1141) Children: 64
Disease: 506
Study design: 341

Articles excluded at second-stage screening
(n=46)

Eligibility

Full-text articles screened >
(n=50) Review / editorial: 1

Children: 1

Disease: 4

Study design: 6

Data for overall HL/cHL: 9

No SG for relapse refractory cHL: 1

Cost or cost-evaluation studies: 21

Studies with data for geographical regions other
than UK (non-UK data): 3

Articles included

(n=2 studies from 4 publications)
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5.4.4 Details of studies in which HRQoL was measured

Swinburn et al. (2015) reports the results of a systematic review and vignette study of HSU in
RRcHL. The absence of published literature was the motivation for Swinburn et al to conduct
a vignette study to elicit HSU relating to nine health states for RRcHL. These states included
complete response, partial response, stable disease with and without B-symptoms (weight
loss, fever and night sweats), progressive disease and four states combining complete
response with acute graft versus host disease, chronic graft versus host disease and grades
I-Il and IlI-IV peripheral sensory neuropathy. The valuation exercise was performed in a
representative sample of the UK (n=100), Australian (n=75), Thai (n=75), Taiwanese (n=75),
South Korean (n=75), Brazilian (n=101) and Mexican (n=100) general public. Each participant
in the study was presented with clinician-validated vignettes describing each of the health
states and was asked to value each state using the time trade off method. A summary of

selected HSU data from the UK are presented in Table 76.

Table 76: Swinburn 2015 UK utility values

Response status Mean SE

Complete response 0.91 0.008
Partial response 0.79 0.017
Stable disease 0.71 0.020
Progressed disease 0.38 0.028

Another study by Ramsey and colleagues assessed the impact of BV as consolidation therapy
on quality of life of patients with high risk of relapse after post-ASCT (Ramsey 2016)'%*. The
index scores were imputed from baseline through end of treatment at a 3-months interval.
Following 6-months of treatment, utility scores of BV were lower than that of placebo. The
scores over the treatment period did not show any difference between BV and placebo arm.
For both the treatment groups decrease in quality of life was observed indicating that BV did
not have a sustained impact of quality of life of patients with relapsed or refractory cHL. Based
on the utility data being presented by response status in Swinburn ', which follows the

economic model structure, any literature required utility values have been sourced from here.
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5.4.5 Key differences between values derived from literature search and those reported

from clinical trials

The majority of the studies and the HTA submission identified do not use EQ-5D data, using
mainly EORTC QLQ-C30 questionnaire. The results presented focus either on the impact on

HRQoL by treatment group or on specific symptoms of the disease such as pain and fatigue.

Only one of the studies or the HTA submission identified from the SLR estimated utilities for

SoC pre and post progression which is in line are in line with the utilities utilised in TA462 .

5.4.6 Describe how adverse reactions affect HRQoL

The cost and quality of life burden of treatment related AEs are captured in the model. This is
restricted to AEs experienced while on initial therapy and does not include events 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 3+ AE, according to the Common Terminology Criteria for AEs (CTCAE)
e 2>0% incidence in any study arm

Neither KEYNOTE-087 nor the published literature reported the HSU loss from key grade 3+
AEs considered of interest to the economic analysis. In the absence of data for RRcHL,
alternative input sources were identified in oncology (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 is provided in Table 77.
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Table 77: Summary of disutility sources

Source Disease area Population (sample size) Method of | Country
valuation
Beusterien Chronic lymphocytic | General public (n=89) SG UK
(2010) 105 leukaemia
Doyle (2008) "% | Non-small cell lung | General public (n=101) SG & VAS UK
cancer
Lloyd (2006) 197 | Breast cancer General public (n=100) SG UK
Nafees (2008) | Small cell lung cancer | General public (n=100) TTO UK
108
Shingler (2013) | Soft tissue sarcoma General public (n=100) TTO UK
109
Tolley (2013) 10 | Late-stage  chronic | General public (n=110) TTO UK
lymphocytic
leukaemia
PEGASUS-TIMI | Post myocardial | Trial population (n=21,162 | EQ-5D-3L Global
54 study | infarction [n=118,745 completed | (UK value
(TA420) " questionnaires; 0 to 54 | set)
months])

Dyspnea was the only trial based disutility estimate identified. All other AEs were based on
general population estimates; therefore where multiple sources were available an average

was taken across the studies.

Adverse events durations from TA306 8 and TA360 "2 were applied over all other sources as
they were derived directly using patient level data from a phase Il study in relapsed aggressive
non-Hodgkin’s Lymphoma and a phase lll study in patients with locally advanced untreated
pancreatic cancer, respectively. 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 taken. A summary of the HSU data inputs are provided in Table
78.
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Table 78: Adverse event disutilities and durations

Adverse Disutility Source Used in Duration (days) Source
event
Anaemia -0.09 Beusterien (2010) 105 TA462 16.1 TA306
(12.4+14.5)/2=13. | TA360
45
Diarrhoea -0.08 Beusterien (2010) 05 TA462 55555367+5.5)/2 = TA360
-0.0468 Nafees (2008) 108 TA395
-0.103 Lioyd (20086) 107
-0.327 Shingler (2013) 109
Dysponea -0.0481 PEGASUS-TIMI 54 TA420 12.7 TA306
study (TA420)
Fatigue -0.07346 TA462; 31.5 TA306
TA440;
108 ’
Nafees (2008) TA411:
TA395
-0.262 Shingler (2013) 109 TA440 (_19.885+19.14)/2 TA360
=19.51
-0.115 Lloyd (2006) 107
Leukopenia | Assumed same as neutropenia 14 TA306
(10.041+10.4) = TA360
10.22
Nausea -0.04802 TA462 6 TA306
TA411
108
Nafees (2008) TA395
TA360
-0.357 . 105 - (11.179+20.933)/ | TA360
Shingler (2013) > = 16.06
-0.05 Beusterien (2010) 105
Neutropeni | -0.08973 Nafees (2008) 108 TA462 15.1 TA306
a
-0.1 TA .547+9.291)/2 TA
0.163 Tolley (2013) 110 359 (9.547+9.291)/ 360
=9.42
Pyrexia -0.11 Beusterien (2010) 105 12.3 TA306
Thrombocyt | -0.108 110 TA462TA359 | 23.2 TA306
openia Tolley (2013) TA360
(8.057+9.32)/2 = | TA360
8.69
Vomiting -0.04802 108 TA462 2.3 TA306
Nafees (2008) TA411
-0.357 Shingler (2013) 109 - (5.852+10.875)/2 | TA360
= 8.36
-0.05 Beusterien (2010) 105
-0.103 Lloyd (2006) 107
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The QALY loss associated with AEs in the model is estimated by combining data on the HSU
loss (disutility) and mean duration of each AE from the published literature. These were then
multiplied by the incidence to give a one-off disutility applied in the first cycle of the model

(assuming all AEs occur within 12 months of treatment initiation).

5.4.6.1 Complications of alloSCT

Given that the review was focused on identifying RRcHL specific utility data, a targeted search
was undertaken to identify any EQ-5D data collected in patients post alloSCT. One study of

interest was identified:

Kurosawsa et al. 2015 '"® conducted a cross-sectional questionnaire study which elicited utility
values (via EQ-5D [96% completion rate]) for patients with acute leukaemia (n=524) of which
338 patients were post alloSCT. A utility decrement of 0.15 was calculated for patients

experiencing graft versus host disease related symptoms after alloSCT.

Table 79: Kurosawsa 2015 utility values

Description Mean
AlloSCT (no graft versus host disease) 0.80
AlloSCT (with graft versus host disease) 0.65

5.4.7 Definition of the health states in terms of HRQoL in the cost-effectiveness
analysis.

Treatment specific constant health state utility (HSU) values were applied in the PF states

(pre- and post-12 weeks). The treatment specific values were calculated from the values
presented from response specific values from KEYNOTE-087 multiplied by the response rates
from KEYNOTE-087 and Cheah for pembrolizumab and SoC, respectively. This was the
preferred approach of the committee in TA462 75 (response specific values from a single utility

source).

Table 80: Calculation of PF HSUVs using KEYNOTE-087 response specific utility values
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Response Pembrolizumab Pembrolizumab SoC
utility values | (cohort 1) (cohort 2)
from
KEYNOTE- Response Input | Response | Input | Respons | Input
087 (%)[KEYNO (%) e (%)
TE -087]* [KEYNOTE [Cheah
-0871* 2016]
Complete
response H | | |
Partial
response H | | | | | I
Stable
disease H | | |
*patients that had progressed at week 12 were excluded; those who were not assessed were
assumed to have stable disease

For the PD health states (pre- and post-12 weeks), HSU data were available from KEYNOTE-
087 (EQ-5D) and time-trade off values from Swinburn et al %, While EQ-5D values are
generally preferred to time trade off values, it is noted that the HSU decrement for progression
in KEYNOTE-087 is small indicating that progression is not predictive of a meaningful
decrement in QoL. However, this is expected given that the values applied within the model
are from week 12 of the trial - EQ-5D was only captured up to 30 days post discontinuation;
therefore the gradual decline in QoL will not have been captured sufficiently. A progression
decrement of ] was calculated from Swinburn et al ' as SD (JJlf) minus PD (0.39). This
decrement was then applied to the SD values estimated from KEYNOTE-087 (mean HSU
). This approach was validated with UK clinical experts

5.4.8 Clarification on whether HRQoL is assumed to be constant over time in the cost-

effectiveness analysis

Treatment specific constant health state utility (HSU) values were applied in the PF and PD
states (pre- and post-12 weeks). The HSU value post 100 days consisted of response specific
KEYNOTE-087 (Table 75) values multiplied by the response rates 100 days post alloSCT from
Lafferty 8. (During the first 100 days following alloSCT a decrement was assumed following
the findings of the review by Pidala &' that patients experience a decline in QoL immediately
following alloSCT but return to baseline values or improve after 100 days. It was assumed that
acute graft versus host disease would be the principal source of the QoL decrement during
the first 100 days. Therefore, the decrement was calculated as the difference in utility
(estimated from patients EQ-5D) between those with and without GVHD symptoms after
alloSCT from Kurosawsa "3 (0.80 without and 0.65 with graft versus host disease symptoms);
multiplied by the proportion of patients that had graft versus host disease (61.54%) in the
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alloSCT survival data ®. This decrement was applied to the HSU values 100 days post

alloSCT.

Table 81: Calculation of alive HSUV using KEYNOTE-087 response specific utility

values

Response utility

AlloSCT (post 100

AlloSCT (pre 100

values days) days)
Response (%) | Input | GVHD (%) Input
Complete response - 70.0
Partial response - 30.0 0.865 61.5 0.773
Stable disease - 0.0

Consistent with the two previous Hodgkin Lymphoma NICE appraisal (TA462 75, TA446 %2),

age related utility decrements were applied in all health states. These were applied in each

weekly cycle of the model; derived from UK population norms ''* (Table 82) conditional on the
model start age (cohort 1: 34.0 cohort 2: 40.0) and gender (cohort 1: 47.8 cohort 2: 46.9).

Table 82: Age related utility decrements "4

Age All Male Female
<25 0.94 0.94 0.94
25-34 0.93 0.93 0.93
35-44 0.91 0.91 0.91
45-54 0.85 0.84 0.85
55-64 0.80 0.78 0.81
65-74 0.78 0.78 0.78
75+ 0.73 0.75 0.71
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5.4.9 Description of whether the baseline HRQoL assumed in the cost-effectiveness

analysis is different from the utility values used for each of the health states

Not applicable.

5.4.10 Description of how and why health state utility values used in the cost-

effectiveness analysis have been adjusted, including the methodologies used

As described in 5.4.8.

5.4.11 Identification of any health effects found in the literature or clinical trials that

were excluded from the cost effectiveness analysis

No health effects on patients were excluded from the cost effectiveness analysis. All relevant

safety and efficacy has been included as specified in the sections above.
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5.4.12 Summary of utility values chosen for the cost-effectiveness analysis

The utility values chosen for the cost-effectiveness model are presented in Table 83.

Table 83: Summary of utility values for cost-effectiveness analysis

NeutropeniaNausea

-0.0046 (NA) 32

Neutropenia

-0.0042 (NA) 32

Pyrexia

Thrombocytopenia

-0.0037 (NA) 32
-0.0047 (NA) 32

Vomiting

-0.0020 (NA) 2

State Utility value: Reference in | Justification
mean submission
(standard
error)
Pembrolizumab (cohort | [+ Table 80 Response specific values based on
1): progression-free same utility source; consistent with
Pembrolizumab (cohort - 48 TA462 committee preference
2): progression-free
SoC: progression-free | [ +
AlloSCT (<100 days) 0.773 (0.077) Table 81 Finding from Pidala (2009) that
48 Table 81 patients experience significant
decrease in QoL for the first 100
days following alloSCT
AlloSCT (>100 days) 0.865 (0.087) Response specific values based on
48 same utility source; consistent with
TA462 committee preference
Progressed disease B Table 80 Sufficient decrement not captured
within KEYNOTE-087 analysis; most
relevant value available from the
literature applied to KEYNOTE-087
values
Anaemia -0.0036 (NA) 32 | Table 78 Disutilities associated with grade 3+
Diarrhoea -0.0021 (NA) 32 t_reatment related AEs from published
literature
Dysponea -0.0017 (NA) 32
Fatigue -0.0105 (NA) 32
Leukopenia -0.0042 (NA) 32

values

" Assumed 10% of mean, to reflect additional uncertainty in combining response and/or multiple utility

2Disutilities and durations sampled individually in probabilistic analysis
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5.4.13 Clinical expert assessment of utility values

The applicability of the selected health state utility values was validated by UK clinical experts.
Specifically, discussion over the PD utility utilised in this submission was deemed appropriate
as it was considered that a decrement to QoL more than that apparent at 12 weeks from the
KEYNOTE-087 data would be seen over the long term. The utility decrement applied to
alloSCT in the first 100 days was also deemed appropriate through validation with clinical

experts.

5.5 Cost and healthcare resource use identification,

measurement and valuation

5.5.1 Parameters used in the cost effectiveness analysis

The full list variables used in the cost effectiveness analysis is presented in Appendix 16.

5.5.2 Resource identification, measurement and valuation studies

The type of costs considered in the economic model included the drug and administration
costs related to the intervention and comparator, including the costs related to subsequent
therapies (see section 5.5.5), the monitoring and management of the disease (see section
5.5.6), the management of AEs (see section 5.5.7), and the costs related to terminal care (see
section 5.5.6).

A comprehensive literature search was conducted on 12th July 2017 from 2001 to identify
costs and resource use in the treatment and on-going management of RRcHL patients. The
search was limited to only include studies published since 2001. While the scope of the
searches was broad only studies from UK NHS perspective where finally included in the SLR

results.

The searches conducted for resource use data and the selection criteria followed for the

identification and inclusion of relevant studies are provided in Appendix 12.

The systematic database searches 882 records for cost and resource use studies. Due to an
overlap of evidence across different databases, 52 abstracts were removed as duplicates.
Initial screening of the titles and abstracts of the remaining 830 citations yielded 102 relevant
references, which were evaluated as full-text articles. Of these 102 references, 16 studies met
the inclusion criteria of the review and one study was retrieved through conference searching.
Finally, having linked the multiple publications from a single study, one study specific to UK
based data and 13 studies from 16 publications from other geographical regions were included
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in the SLR. Details of the studies can be found in Appendix 14. The UK study, Radford (2013)
15 was of relapsed HL patients after autoSCT, chemotherapy followed by alloSCT. There was
however an update to this publication in 2017 28 which was excluded from the search as it was
a review article. However it was the preferred source of cost and resource use in TA462 and

hence the Radford 2017 information have been used in the economic analysis presented here.

Figure 29: PRISMA diagram for included cost and resource use studies

Articles identified through database
searching
n=882
Embase® (n=643)
Cochrane (n=109)
MEDLINE® In-Process (n=96)
EconLit (n=34)

l

Articles after duplicates removed

Identification

(n=52)
Articles excluded during first-stage screening
(n=728)
Articles screened Review / editorial: 146
(n=830) — Animal/In-vitro: 16
Children: 76
Disease: 350
Study design: 140
=y
% v Articles excluded at second-stage screening
= Full-text articles screened —
m , —> (n=86)
(n=102) Review / editorial: 4
Children: 1
Disease: 19
. Study design: 14
Confere?nc;siearchlng j Data for overall HL/cHL: 31
Utility studies: 5
Cost evaluation studies: 12
Articles included

(n=14 studies from 17
publications)

UK specific Non-UK studies
(n=1) (n=13 studies from 16
publications)
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5.5.3 Use of NHS reference costs or 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. As previously agreed with NHS England
(personal communication, 9th December 2014) for the single technology assessment (STA)
submission of pembrolizumab for advanced melanoma ''®, the administration cost of
pembrolizumab can be reflected through NHS Reference Cost code SB12Z "7, since this
corresponds to the administration of a simple therapy (i.e. involving the administration of only

one agent without IV anti-emetics), with the infusion lasting less than one hour.

5.5.4 Input from clinical experts

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

HTA submissions of pembrolizumab 16 118,

5.5.5 Intervention and comparators’ costs and resource use

The costs of acquisition, administration and monitoring are assumed to apply for the duration
that people remain on therapy in the model. This duration is dependent on a number of factors
that vary across treatments. These include drug efficacy in terms of PFS, its tolerability and

AE profile, and any restrictions on the maximum number of cycles permitted on treatment.

5.5.5.1 Cost of Drug

The drug acquisition costs per treatment are presented below, with the unit costs for
comparator regimens being taken from the latest electronic market information tool '° (eMit)
published in 2017, which provides information about prices for generic drugs based on the
average price paid by the NHS over the last four months. Table 84 summarises the costs of

pembrolizumab, including acquisition and administration that are applied in the model.
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Table 84: Summary costs associated with the technology in the economic model

Items Intervention Cost Standard of Care Cost
and range
Technology 100mg vial = £2,630 See Table 88 for SoC See Table 88
cost £2,630 composition
Cost of 200 mg for cHL by | £5,260%3 Usage weighted £0-£1,619
technology intravenous 12066, 12666, acquisition cost per cycle 120
treatment per | infusion over 30 12566, 125 Investigationa
cycle minutes every 3 | agent
weeks (£2,630 x 2) acquisition
cost assumed
to be free to
the health
system
Administration | Deliver Simple £236.19 Weighted cost (per cycle) £383 - £1,367
cost Parenteral using NHS reference costs | 117
Chemotherapy at for delivering complex Investigationa
First Attendance chemotherapy, including | agent
(SB122) prolonged infusion administration
treatment, at first cost assumed
attendance (SB14Z) and to be free to
subsequent attendance the health
(SB15Z) as appropriate. system
Monitoring N/A £0 N/A £0
cost
Tests N/A £0 N/A £0

The tables (detailing the cost and healthcare resource use) that follow are separated into
sections pertaining to (i) Intervention - pembrolizumab, (ii) Comparator - standard of care

(SoC), and (iii) Subsequent therapy — best supportive care (BSC).

Pembrolizumab costs

Table 85 to Table 87 detail the resource-use and costing for pembrolizumab in RRcHL.

Table 85: Dosing and cycle description for pembrolizumab in RRcHL

Dosing Cycle

200mg on 1 day per
cycle

Cycle length of 21 days, to a maximum of 35 cycles (ca.2 years)

Source: MSD
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As per the licence, the model used a fixed pembrolizumab dosage of 200mg by intravenous
infusion over 30 minutes every 3 weeks (see the Summary of Product Characteristics [SmPC]
in Appendix 1) thus requiring two 100mg vials every 3 weeks costing £5,260 (£2,630 x 2) for
the medicinal form per cycle and £236.19 2! for the administration costs. || GG

Table 86: Acquisition cost of pembrolizumab

Component Strength | Units per | Pack cost | Cycle Cycle cost | Source
pack Cost with CAA
Pembrolizumab 100mg | 100mg 1 £2,630.00 | £5,260.00 | [N MSD

powder for concentrate
for solution for infusion
vials

Regarding the administration of pembrolizumab (Table 87), as previously agreed with NHS
England in NICE submissions of pembrolizumab (TA357 22 and TA428 '®) the administration
cost of pembrolizumab can be reflected through the NHS Reference Cost code SB12Z 7.
This corresponds to the administration of a simple therapy involving the administration of only
one agent (pembrolizumab) without intravenous anti-emetics and the infusion lasting only 30

minutes.

Table 87: Administration cost per cycle of pembrolizumab

NHS Reference (HRG Code) Administration cost

Deliver Simple Parenteral Chemotherapy at First Attendance | £236.19
(SB122)

Source: DoH 2016 7
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SoC Costs

Costs of SoC are based on the costs required for each of the following components:

e Chemotherapy: assumed to be equal usage of all regimens specified for the treatment

of relapsed or refractory HL within BCSH guidelines.
e Bendamustine
e Investigational agents

Table 88 summarises the regimens included that form the SoC comparator arm of the model.
The source for chemotherapy regimens are derived both from the “guideline on the
management of primary resistant and relapsed classical Hodgkin Lymphoma” as published in
the British Journal of Haematology 2 and from a previous NICE technology appraisal TA462
7. The proportion of each treatment was assumed from the SoC efficacy data *4, (excluding
BV-retreatment, autoSCT and Other) and assuming all patients not treated with bendamustine

or investigational agents were distributed equally between the chemotherapy regimens.

Table 88: Composition of SoC

Treatment Included regimens Percentage Source

Chemotherapy* | ASHAP, DHAOx, DHAP, ESHAP, GDP, | 38.5% (3.2% Remaining

GEM-P, GVD, ICE, IGEV, IVE, IVOx, per regimen) percentage
MINE

Bendamustine - 18.5%

Investigational -- 43.1%

agents

*NB - Dexa and Mini-BEAM regimens excluded from chemotheraoy and BV re-treatment removed.
Abbreviations: ASHAP: doxorubicin, methylprednisolone, cytarabine, cisplatin; DHAOx: dexamethasone,
cytarabine, oxaliplatin; DHAP: dexamethasone, cytarabine, cisplatin; ESHAP: etoposide, methylprednisolone,
cytarabine, cisplatin; GDP: gemcitabine, dexamethasone, cisplatin; GEM-P: gemcitabine, cisplatin,
methylprednisolone; GVD: gemcitabine, vinorelbine, liposomal doxorubicin; ICE: ifosfamide, carboplatin,
etoposide; IGEV: ifosfamide, gemcitabine, vinorelbine; IVE: ifosfamide, epirubicin, etoposide; IVOx:

ifosfamide, etoposide, oxaliplatin; MINE: mitoxantrone, ifosfamide, vinorelbine, etoposide

Table 89 details the dosing and cycle details for the specific regimens and components of
SoC.

Company evidence submission template for Pembrolizumab for treating relapsed or
refractory classical Hodgkin's lymphoma

Page 204 of 262



Table 89: SoC dosing and cycle descriptions
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Treatment/Regimen Dosing Cycles

ICE Ifosfamide 5000mg/m? on 1 day per cycle | Cycle length of 14 days, to
Mesna 5000mg/mZ on 1 day per cycle | @ maximum of 3 cycles
Carboplatin 800mg on 1 day per cycle
Etoposide 100mg/m? on 3 days per cycle

IVE Ifosfamide 3000mg/m? on 3 days per cycle | Cycle length of 21 days, to
Mesna 3000mg/mZ on 3 days per cycle | @ maximum of 3 cycles
Eporubicin 50mg/m? on 1 day per cycle
Etoposide 200mg/m? on 3 days per cycle

MINE Mitoxantrone 8mg/m? on 1 day per cycle Cycle length of 28 days, to
Ifosfamide 1330mg/mZ on 3 days per cycle | @ maximum of 2 cycles
Mesna 1330mg/m? on 3 days per cycle
Mesna 500mg on 3 days per cycle
Etoposide 65mg/m? on 3 days per cycle

IVOXx Ifosfamide 1500mg/m? on 3 days per cycle | Cycle length of 21 days, to
Mesna 1500mg/mZ on 3 days per cycle | @ maximum of 3 cycles
Carboplatin 150mg/m? on 3 days per cycle
Oxaliplatin 130mg/m? on 1 day per cycle

IGEV Ifosfamide 2000mg/m? on 4 days per cycle | Cycle length of 21 days, to
Mesna 2600mg/m? on 4 days per cycle | @ maximum of 4 cycles
Gemcitabine 800mg/m? on 4 days per cycle
Vinorelbine 20mg/m? on 1 day per cycle
Prednisolone 100mg on 4 days per cycle

GEM-P | Gemcitabine 1000mg/m? on 3 days per cycle | Cycle length of 28 days, to
Cisplatin 100mg/m? on 1 day per cycle a maximum of 3 cycles
Methyl-prednisolone 1000mg on 5 days per cycle

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

GVD Gemcitabine 1000mg/m? on 2 days per cycle | Cycle length of 21 days, to
Vinorelbine 20mg/m? on 2 days per cycle a maximum of 2 cycles
Pegylated liposomal 15mg/m? on 2 days per cycle
doxorubicin
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ESHAP | Etoposide 50mg/m? on 4 days per cycle Cycle length of 28 days, to
Methyl-prednisolone 500mg on 4 days per cycle a maximum of 4 cycles
Cytarabine 2000mg/m? on 1 day per cycle
Cisplatin 25mg/m? on 4 days per cycle

ASHAP | Doxorubicin 10mg/m? on 4 days per cycle Cycle length of 28 days, to
Methyl-prednisolone 500mg on 5 days per cycle a maximum of 3 cycles
Cytarabine 1500mg/m? on 1 day per cycle
Cisplatin 25mg/m? on 4 days per cycle

DHAP Dexamethasone 40mg on 4 days per cycle Cycle length of 21 days, to
Cytarabine 2000mg/mZ on 1 day per cycle | @ maximum of 2 cycles
Cisplatin 100mg/m? on 1 day per cycle

DHAOx | Dexamethasone 40mg on 4 days per cycle Cycle length of 21 days, to
Cytrabine 2000mg/m2 on 2 days per cycle | @ maximum of 4 cycles
Oxaliplatin 130mg/m? on 1 day per cycle

Bendamustine 120mg/m? on 2 days per cycle Cycle length of 28 days, to

a maximum of 6 cycles

The comparator acquisition costs (Table 90) were obtained from estimates of the average

price paid for products in the NHS; the drugs and pharmaceutical electronic market information

(eMit) 1°. Where the average prices for particular therapies were not available via eMit, prices

were obtained from the current British National Formulary (BNF) 120

Since many of the components in the UK (Table 90) are available in different strengths and

pack size, the model contained up to a maximum of four vial/pack size for each component.

The model calculated the lowest cost combination of vials to make up the required dosage for

the average patients including drug wastage.

Table 90: Unit cost from sourced prices of SoC regimen components in the UK

Component Strength Units per | Pack Source Cost per
pack cost (£) unit (£)
Ifosfamide 1000mg 1 £91.32 BNF £91.32
2000mg 1 £179.88 £179.88
Mesna 400mg 15 £201.15 BNF £13.41
1000mg 15 £441.15 £29.41
Carboplatin 50mg 1 £3.25 eMIT £3.25
150mg 1 £7.49 £7.49
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450mg 1 £20.39 £20.39
600mg 1 £27.89 £27.89
Etoposide 100mg 1 £2.09 eMIT £2.09
500mg 1 £9.10 £9.10
Epirubicin 10mg 1 £2.57 eMIT £2.57
50mg 1 £9.02 £9.02
200mg 1 £24.24 £24.24
Mitoxantrone 20mg 1 £45.40 eMIT £45.40
Oxaliplatin 50mg 1 £3.40 eMIT £3.40
100mg 1 £8.77 £8.77
Gemcitabine 200mg 1 £2.76 eMIT £2.76
1000mg 1 £7.96 £7.96
2000mg 1 £16.52 £16.52
Vinorelbine 10mg 10 £43.47 eMIT £4.35
50mg 1 £17.56 £17.56
Prednisolone 1mg 28 £0.26 eMIT £0.01
5mg 28 £0.41 £0.01
25mg 56 £26.19 £0.47
Cisplatin 10mg 1 £1.99 eMIT £1.99
50mg 1 £6.48 £6.48
100mg 1 £8.45 £8.45
Methyl-prednisolone 40mg 10 £13.69 eMIT £1.37
125mg 1 £4.79 £4.79
500mg 1 £3.96 £3.96
1000mg 1 £7.24 £7.24
Dexamethasone 0.5mg 28 £38.85 eMIT £1.39
2mg 50 £28.93 £0.58
2mg 100 £58.35 £0.58
Pegylated liposomal 20mg 1 £360.23 BNF £360.23
doxorubicin 50mg 1 £712.49 £712.49
Cytarabine 100mg/1mL 5 £16.86 eMIT £3.37
500mg 5 £19.26 £3.85
1000mg 1 £5.69 £5.69
2000mg 1 £6.60 £6.60
Doxorubicin eMIT
10mg 1 £1.34 £1.34
50mg 1 £4.51 eMIT £4.51
200mg 1 £16.98 £16.98
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Bendamustine

100mg 1 £27.77 BNF £27.77
25mg 1 £6.85 £6.85
25mg 1 £6.85 £6.85

Source: 11?

The acquisition cost per administration for each component of the various regimens were

multiplied by their respective frequency in a given cycle to derive a per cycle cost for each

regimen.

The cost of administration for the various SoC chemotherapy regimens (Table 91) were

obtained from NHS reference costs '"7. Specifically codes SB14Z and SB15Z have been

applied pertaining to delivering complex chemotherapy at first attendance and delivering

subsequent elements of a chemotherapy cycle respectively in line with a previous submission

(TA462).

Table 91: Administration cost of SoC per cycle

Regimen Administration | Description
cost

ICE £711.23 Delivering complex chemotherapy at first attendance and
delivering a subsequent complex chemotherapy element within
the same cycle

IVE £1,039.33 Delivering complex chemotherapy at first attendance and
delivering two subsequent complex chemotherapy elements
within the same cycle

MINE £1,039.33 Delivering complex chemotherapy at first attendance and
delivering two subsequent complex chemotherapy elements
within the same cycle

IVOx £1,039.33 Delivering complex chemotherapy at first attendance and
delivering two subsequent complex chemotherapy elements
within the same cycle

IGEV £1,367.43 Delivering complex chemotherapy at first attendance and
delivering three subsequent complex chemotherapy elements
within the same cycle

GEM-P £711.23 Delivering complex chemotherapy at first attendance and
delivering a subsequent complex chemotherapy element within
the same cycle

GDP £383.13 Delivering complex chemotherapy at first attendance
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GVD £711.23 Delivering complex chemotherapy at first attendance and
delivering a subsequent complex chemotherapy element within

the same cycle

ESHAP £1,367.43 Delivering complex chemotherapy at first attendance and
delivering three subsequent complex chemotherapy elements

within the same cycle

ASHAP £1,367.43 Delivering complex chemotherapy at first attendance and
delivering three subsequent complex chemotherapy elements

within the same cycle

DHAP £383.13 Delivering complex chemotherapy at first attendance
DHAOx £383.13 Delivering complex chemotherapy at first attendance
Bendamustine | £383.13 Delivering complex chemotherapy at first attendance

Where delivering complex chemotherapy at first attendance is £383.13 (SB14Z) and delivering a subsequent
complex chemotherapy element within the same cycle is £328.10 (SB15Z)

Source: 7

Table 92 presents the acquisition cost per cycle of the various regimens used in SoC alongside

the respective cycle length and maximum number of treatment cycles.

Table 92: Acquisition costs per cycle and maximum number of cycles

Regimen Cost per cycle Cycle length Maximum number of
(£) (days) cycles

ICE £1,230.82 14 3

IVE £2,183.65 21 3
MINE £1,209.02 28 2

IVOx £1,132.46 21 3
IGEV £2,109.48 21 4
GEM-P £100.86 28 3

GDP £93.06 21 2

GVD £1,491.60 21 2
ESHAP £63.32 28 4
ASHAP £68.73 28 3
DHAP £76.39 21 2
DHAOx £89.69 21 4
Bendamustine £123.30 28 6
Source: 311912032

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
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cost per cycle of ASHAP was applied at the start of week 0, 4, 8 and 12). The total weighted
cost of SoC was calculated using the composition of SoC (presented in Table 88) which was
subsequently multiplied by the proportion of patients in the PF state in the SoC arm at the start

of any given cycle.

5.5.6 Health-state unit costs and resource use

The published data exploring in detail the resource use associated with patients with
previously treated RRcHL is limited. Consequently the main source of resource utilisation used

in this submission comes mainly from published NICE TAs.

Subsequent therapy — best supportive care (BSC)

Best supportive care (BSC) is applied as a one-off cost to all patients upon progression
(subsequent treatment) in the base case and included as a direct comparator in scenario

analysis.

Table 93 summarises the regimens included for BSC. It was necessary to use regimens that
pertain to non-Hodgkin’s Lymphoma (NHL) since there is a large amount of uncertainty, and
very little information available, regarding the details surrounding BSC for cHL in the UK. This

same approach was adopted in a previous submission TA462. 7°

Table 93: Composition of BSC

Thera Distribution of patients
Py across therapies (%)

Gemcitabine monotherapy (administered over 4 weeks) 8.33

RVIG 16.67

DHAP 11.67

CHOP 1.67

IVAC 3.33

Weekly therapy (PMitCEBO) 8.33

Palliative care 46.67

Clinical trial treatment 3.33

Abbreviations: CHOP: cyclophosphamide, doxorubicin, prednisolone, vincristine; DHAP: dexamethasone,

cytarabine, cisplatin; IVAC: cytrabine, etoposide, ifosfamide, mesna; PMitCEBO: bleomycin,

cyclophosphamide, etoposide, mitoxantrone, prednisolone, vincristine; RVIG: gemcitabine, ifosfamide,

mesna, prednisolone, rituximab, vinorelbine

Source: 83 123
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Table 94, Table 95, Table 96, and Table 97 provided details of the dosages, cycles, acquisition
unit costs, administration cost and expected treatment duration for each regimen included in

BSC. Palliative care and clinical trials were assumed to have no cost in line with assumption
made in TA462.

Table 94: Dosing and cycle descriptions
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Regimen Dosing Cycles
Cycle length of 28
Gemcitabine (monotherapy) 124 lO((:)I(;mg/mZ (IV) on 3 days per days, to a maximum of
y 6 cycles
92 2
RVIG lfosfamide 2000mg/m2 (V) on 4 days per Cycle length of21
cycle days, to a maximum of
Mesna 2600mg2000mg/m? (V) on 4 4 cycles
days per cycle
Mesna 400 mg/m? (IV) twice on 4 days
per cycle
Gemcitabine 800mg/m? (IV) on 4 days per
cycle
Vinorelbine 20mg/m? (IV) on 1 day per cycle
Prednisolone 100mg (PO) on 4 days per cycle
Rituximab 375mg/m2 (V) on 1 day per
cycle
98
DHAP Dexamethasone 40mg (PO) on 4 days per cycle Cycle length Of. 21
days, to a maximum of
2
Cytarabine 2000mg/m2 (IV) on 1 day per 2 cycles
cycle
Cisplatin 100mg/m? (V) on 1 day per cycle
125 2
CHOP Cyclophosphamide 750mg/m? (IV) on 1 day per Cycle length of21
cycle days, to a maximum of
Doxorubicin 50mg/m? (IV) on 1 day per cycle 8 cycles
Vincristine 2mg (IV) on 1 day per cycle
Prednisolone 100mg (PO) on 5 day per cycle
126 2
IVAC Etoposide 60mg/m? (IV) on 5 days per Cycle length of21
cycle days, to a maximum of
Cytarabine 2000mg/m2 (IV), twice on 2 days | 6 cycles
per cycle
2
Mesna 300mg/m? (IV) on 5 days per
cycle
2
lfosfamide 1500mg/m? (IV) on 5 days per
cycle
> .
Mesna 300mg/m? (IV), twice on 5 days
per cycle
PMitCEBO 128 ] 10mg/m? (1V), on 1 day per cycle | Although PMitCEBO is
Bleomycin -
(day 8) otherwise known as
. 300mg/m2 (IV), on 1 day per “‘weekly therapy”, the
Cyclophosphamide cycle cycle length is 14 days
. 150mg/m? (1V), on 1 day per with @ maximum of 8
Etoposide cycle cycles (16 weeks)
Mitoxantrone 300mg7mg/m? (IV), on 1 day per
cycle
Prednisolone 50mg (PO), each day per cycle
Vincristine 1.4mg/m? (1V), on 1 day per cycle
(day 8)

Table 95: Unit costs from sourced prices of BSC regimen components (UK)
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Component Strength Units per pack | Pack cost | Source | Cost per unit
(£) (£)
Cyclophosphamide | 500mg 1 £8.87 eMIT £8.87
1000mg 1 £7.84 £7.84
2000mg 1 £29.55 £29.55
Rituximab 100mg 2 £349.25 BNE £174.63
500mg 1 £785.84 £785.84
Vincristine 1mg 5 £15.71 £3.14
2mg 5 £33.31 eMIT £6.66
5mg 5 £90.10 £18.02
Bleomycin 15mg (15,000 unit) | 10 £190.60 BNF £19.60
NB- only components not already reported in Table 90 are listed here
Source: 119 120
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Table 96: Administration cost of subsequent therapy

Regimen Cost Description

Gemcitabine £236.19 Delivering simple parenteral chemotherapy at first attendance

RVIG £1,367.43 | Delivering complex chemotherapy at first attendance and delivering
three subsequent complex chemotherapy elements within the same
cycle

DHAP £383.13 Delivering complex chemotherapy at first attendance

CHOP £383.13 Delivering complex chemotherapy at first attendance

IVAC £1,696.53 | Delivering complex chemotherapy at first attendance and delivering
four subsequent complex chemotherapy elements within the same
cycle

PMitCEBO £711.23 Delivering complex chemotherapy at first attendance and delivering

a subsequent complex chemotherapy element within the same cycle

Where delivering a simple parenteral chemotherapy at the first attendance is £236 (SB12Z), delivering
complex chemotherapy at first attendance is £383.13 (SB14Z), and delivering a subsequent complex
chemotherapy element within the same cycle is £328.10 (SB15z) 17

Table 97: Duration of treatment

Therapy

Number of cycles

Gemcitabine monotherapy (administered over 4 weeks) | 4.0

RVIG 4.5
DHAP 6.0
CHOP 6.0
IVAC 3.5
Weekly therapy (PMitCEBO) 7.0

The acquisition and administration cost per cycles of each component of BSC were multiplied

by the expected duration and expected usage to give a one-off cost of £4,848.22.

Terminal care cost

A terminal care cost is applied upon death, to patients on pembrolizumab or SoC, at a total

cost of £4,064.64, to reflect the additional intensive disease management in the months

leading up to death. The proportion of patients in each care setting and resource usage was
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derived from a previous HTA assessment in non-small cell lung cancer '?” and the respective

unit costs were updated. A breakdown of the total cost and sources is provided in Table 98.

The cost was not included for alloSCT in the base case to avoid potential double counting as

the cost from Radford 2 included the cost of some patients up until death.

Table 98: Terminal care costs

Care
setting

Proportion
treated in
setting

Resource

Resource
usage

Unit cost

(£)

Description

Home

27.3%

GP home
visit

28 hours

£106.18

Cost of out of surgery visit lasting
23.4 minutes (incl. qualification)
PSSRU 2012 updated using HCHS
index 121128

Community
nurse visit

7 visits

£72.36

Cost per hour spent on home visit
(incl. qualification) PSSRU 2013
updated using HCHS index 128

MacMillan
nurse

50 hours

£48.26

66.7% of communit