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Redacted

Pre-meeting briefing
Pembrolizumab for previously treated
advanced or metastatic urothelial cancer

[ID1019]

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

National Institute for Health and Care Excellence
Pre-meeting briefing — Pembrolizumab for previously treated advanced or metastatic urothelial cancer
Issue date: May 2017




Common abbreviations

IAE IAdverse event LYG Life years gained

AIC Akaike information criterion MRECIST jmodified RECIST

\IASaT All subjects as freated NMA Network meta-analysis

BIC Bayesian information criterion NR Not reported

BICR Blinded independent central review ORR Objective response rate

CDF ICancer Drugs Fund oS Overall survival

CHMP ___ [Committee for Medicinal Products for Human Use PAS Patient access agreement

Cl IConfidence Interval PD Progressed disease

CPS \ICombined proportion score PD-L1 Programmed death-ligand 1

CR IComplete response PFS Progression-free survival

CS ICompany submission PH Proportional hazards

CSR (Clinical study report PR Partial response

DCR Disease control rate PSA Probabilistic sensitivity analysis

EAMS  [Early Access to Medicines Scheme PSS Personal and Social Services

ECOG  [Eastern Cooperative Oncology Group Q3w Every 3 weeks

EMA European Medicines Agency QALY Quality adjusted life year

EORTC |European Organisation for the Treatment of Cancer aLa \Quality of life questionnaire

EQ-5D [European Quality of Life - 5 Dimensions Questionnaire  RCT Randomised controlled trial

ERG Evidence Review Group RECIST |Response Evaluation Criteria In Solid Tumors

HR Hazard ratio RPSFT  |Rank preserving structural failure time

HRQoL [Health-related quality of life RR Response rate

IA1 First interim analysis ISAE Serious adverse event

IA2 [Second interim analysis isd Standard deviation

ICER ncremental cost effectiveness ratio SD Stable disease

incr. ncremental SmPC Summary of product characteristics

lPcw nverse Probability of Censoring Weighting ISOC Standard of care

T ntention-to-treat TCC ftransitional cell carcinoma

K-M Kaplan-Meier TPS [Tumour proportion score

KNO45 KEYN_OTE-O45: Key trial lha? informs ll'_le clinical UK standard of care (i.e. paclitaxel and
effectiveness and cost effectiveness evidence UK SOC _|docetaxel)

LS Least squares




Metastatic urothelial carcinoma
Disease background

* There are around 10,100 new cases of bladder cancer in the
UK each year, resulting in 5,400 deaths

* 90% of bladder cancers are urothelial carcinomas

* remainder are squamous cell bladder cancers (5%) and
adenocarcinomas of bladder (1-2%)

* 90-95% of urothelial carcinomas develop in bladder

» tumours can also originate in renal pelvis, urethra or ureter
as these are also lined by urothelial cells

» 55% of new cases occur in people 75+, ~75% in men
« 5-year survival rate for metastatic disease is low*

* The most plausible 5-year survival rate is a key issue which will be discussed inthe economic section




Pembrolizumab (KEYTRUDA)
Merck Sharp & Dohme

Marketing Locally advanced or metastatic urothelial carcinomain

ENGTCEN Il adults:

* who have received priorchemotherapy

* who are not eligible for cisplatin-containing
chemotherapy™

LG gL G UL Intravenous infusion, 200mg every 3 weeks until disease
& dose progression or unacceptable toxicity

|| CWLELTE Ko 8l Humanised monoclonal antibody acts on the

action programmed cell death-1 (PD-1) receptor, part of the
immune checkpoint pathway.

List price: 100mg vial = £2,630

Average length of treatment: 5.60 months (8.81 cycles)
Average cost per course (at list price): £46,341
Presented analyses incorporate a simple discount PAS

*Due to a late change in expected marketing authorisation, final scope released by NICE and company
decision problem only includes people who have progressed on or after platinum-containing
chemotherapy, and does notinclude people who are ineligible for cisplatin-containing chemotherapy.

Results of KEYNOTE-052 (not reported) will inform the population who are ineligible for
cisplatin-containing chemotherapy (estimated June 2018 primary completion date) —
scoping proceeding separately

» Pembrolizumab has been appraised for several indications:
* ‘Pembrolizumab for treating unresectable, metastatic melanoma after progression

with ipilimumab’ (ID760/TA357) — Committee A

‘Pembrolizumab for treating ipilimumab naive unresectable, metastatic melanoma’

(ID801/TA366) — Committee A

‘Pembrolizumab for treating PD-L1-positive non-small-cell lung cancer after
platinum-based chemotherapy’ (ID840/TA428) — Committee D
‘Pembrolizumab for untreated PD-L1 positive metastatic non-small-cell lung
cancer’ (ID990) — Committee D

» Other PD-L1/PD-1 inhibitors have been appraised for this indication:

‘Atezolizumab for treating metastatic urothelial bladder cancer after platinum-
based chemotherapy’ (ID939) — Committee D

‘Nivolumab for treating metastatic or unresectable urothelial cancer after platinum-

based chemotherapy’ (ID995) — Committee D



Clinical pathway of care

Locally advanced or metastatic
urothelial bladder carcinoma

* Carboplatin + gemcitabine
» Best supportive care
* Pembrolizumab?

+ Cisplatin + gemcitabine
+ MVAC

*Retreatment with 15t line platinum-based chemotherapy is a valid option only for people
whose disease has had an adequate response. For this proportion of people the company
are positioning pembrolizumab as a possible 3 line treatment.

MVAC: high dose methotrexate, vinblastine, doxorubicin and cisplatin plus
granulocyte-colony stimulating factor



Patient expert comments

No new treatments for urothelial cancer for over 35 years

Urothelial cancer has the highest recurrence rate of any cancer
Treatments are invasive, have significant side effects and reduce Quality
of Life

Urothelial cancer comes bottom of NHS cancer patient experience survey
The new immunotherapy treatments could see a step change in treating
this much ignored cancer, and will possibly offer hope to many, extra time
to many and possibly be curative for some.

Further research/trials to optimise the treatment and develop biomarkers
would be highly desirable

Considerations should be given for research/trials for use of
pembrolizumab earlier in the treatment pathway




Clinical expert comments

« Pembrolizumab is generally well tolerated and causes less adverse
events and serious adverse events than chemotherapy

« Based on the currently available data and knowledge in urothelial cancer
additional testing for biomarkers like PD-L1 is not recommended for
routine use in urothelial cancer because responses have been reported
in all biomarker subgroups based on the currently available testing

+ pseudo-progression* rarely occurs with immune-oncology treatments,
which should be taken into consideration when assessing tumour
response or progression by computed tomography

* The use of pembrolizumab in clinical practice will be similar to the use of
standard chemotherapy with i.v. infusion every 3 weeks

* In people who are responding and stable, treatment with pembrolizumab
will be given until unequivocal progression

In those centres where weekly instead of 3-weekly taxanes are standard of care,
pembrolizumab use will be easier with less seating time, and concomitant treatment will be
less with pembrolizumab (less with regards to antiemetics and corticosteroid pretreatment)

*Pseudo-progression: tumor growth from treatment effect (such as development of new
lesions associated with oedema and infiltration of immune cells), or delayed clinical
responses. This would be classified prematurely as progressive disease by RECIST 1.1
criteria.



NHS England comments

* Main clinical prognostic factors for locally advanced/metastatic disease are
performance status and presence of visceral metastases (lung, liver, bone).

« Cisplatin-based combination chemotherapy inappropriate with any of:

+ impaired renal function

+ a performance status score of 2 or more

« hearing loss of 25dB at 2 contiguous frequencies

- grade 2 or more peripheral neuropathy

« heart failure of New York Heart Association class Ill or more

» Carboplatin and gemcitabine is used in patients who are ineligible for cisplatin. If
unfit for carboplatin unlikely any chemotherapy or immunotherapy can be used

« Taxanes and best supportive care are the relevant comparators. Re-treatment
with a 15t line regimen is rare, and not an appropriate comparator

« Pembrolizumab NHSE treatment criteria likely to include ECOG 0 or 1 or 2, but
treatment of people with performance status 2 should only proceed with caution

If NICE recommends pembrolizumab for use, the NHS England treatment criteria (all of which have to
be satisfied) are potentially likely to be (subject to any considerations of the NICE TA committee):

Application made by and first cycle of systemic anti-cancer therapy to be prescribed by a consultant
specialist specifically trained and accredited in the use of SACT

The prescribing clinician is fully aware of the management of and the treatment modifications that
may be required for the immune-related adverse reactions due to anti-PD-L1 treatments including
pneumonitis, colitis, nephritis, endocrinopathies and hepatitis

Histologically or cytologically documented transitional cell carcinoma of the urothelial tract that is
either locally advanced or metastatic

There has been disease progression during or following previous platinum-based combination
chemotherapy for inoperable locally advanced or metastatic urothelial cancer

Patients treated with adjuvant or neoadjuvant intent AND who have relapsed 12 or less months
since completing platinum-based chemotherapy are eligible but must satisfy all other criteria

ECOG score of 0/1 /2 but treatment with performance status 2 should only proceed with caution
To be treated until disease progression or excessive toxicity or for a maximum of 2 years, whichever
is the sooner

No treatment breaks of more than 4 weeks beyond the expected cycle length are allowed (unless
solely to allow immune toxicities to settle)

Pembrolizumab to be otherwise used as set out in its Summary of Product Characteristics



Decision problem
deviations from final scope

- Final Scope Company submission and rationale

* Retreatment with 1t « Docetaxel

§ line platinum-based  « Paclitaxel
© h th * . . . .
'g . E oir:tc;x ;rapy No evidence exists for retreatment with 1%t line
W . paciitaxel platinum-based chemotherapy
8 + Best supportive care BSC not considered a relevant comparator, as
(BSC) alternative active treatments are available
» Cancer histology * PD-L1 positive subgroups”®
» Biological markers - Combined proportion score (CPS) 21%
(PD-L1) - CPS 210%

« Specific histology subgroups
» Predominant transitional cell carcinoma (TCC)
* Pure TCC
90% of bladder cancer and 87% of ureter and
renal pelvis cancer is TCC histology. 71% of the
KEYNOTE-045 trial is TCC.

Source: table 1 (18-19), company submission

Subgroups

*Retreatment with 1stline platinum-based chemotherapy is a valid comparator only for
people whose disease has had an adequate response

ACPS is defined as the percentage of tumour cells and mononuclear inflammatory cells
(MIC) within the tumour nests and the adjacent supporting stroma expressing PD-L1 at any
intensity. Previous appraisals have used tumour proportion score (TPS), which only
includes the percentage of tumour cells. The cut-off of 21% for positivity was determined
with the analyses of tumour specimens from the KEYNOTE-012 trial (a phase 1 study that
included a cohort of people of advanced urothelial cancer) while the cut-off of 2 10% was
based on a review of data from the first 100 subjects enrolled in KEYNOTE-052 (a phase 2
study in people with advanced/metastatic urothelial cancer who are ineligible for cisplatin-
based therapy)



Clinical effectiveness evidence

Company submission section 4
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Clinical evidence
KEYNOTE-045

m Multi-site (4 UK patients), Open-label randomised controlled trial
m Planned n=470; recruited n=528; UK standard of care subgroup n=370

LTITIEN(CT M +  urothelial cancer of the renal pelvis, ureter, bladder, or urethra

» progression or recurrence of urothelial cancer following first-line
platinum-containing regimen (cisplatin or carboplatin)

« no more than two prior lines of systemic chemotherapy

« ECOG Performance status of 0, 1 or 2

a7l Pembrolizumab, 200 mg IV every 3 weeks (Q3W)

(o] ] ETEICI M [nvestigators choice of: Paclitaxel 175 mg/m2 Q3W; Docetaxel 75
mg/m? Q3W; Vinflunine 320 mg/m? Q3W*

Key Pre- « Geographic region of enrolling site (EU vs. non-EU)

defined « Prior platinum therapy (carboplatin vs. cisplatin)

Y1 To [T « PD-L1 positive (CPS 21%) and strongly positive (CPS 210%)

« Cancer histology (pure transitional cell vs mixed histology)

Post-hoc « UK Standard of care (UK SOC) — Comparator of paclitaxel and
subgroups docetaxel only (removal of vinflunine data)

Source: table 7 (page 48); table 10 (page 66-69); of the company submission

» Population stratified (block size 2) by the following factor:
» Eastern Cooperative Oncology Group (ECOG) Performance Scale (0/1vs. 2)
* Presence or absence of liver metastases
» Haemoglobin (= 10 g/dL vs. <10 g/dL)
» Time from completion of most recent chemotherapy (<3 months or 23 months [90
days])

» Subjects with ECOG 2 could only be enrolled if liver metastases were absent,
haemoglobin is 210 g/dL, and time from completion (last dose) of most recent
chemotherapy is = 3 months (90 days).

* The sample size and power calculation of PFS and OS was powered to account for the
PD-L1 positive and strongly positive subgroup



KEYNOTE-045

Clinical outcomes

Primary - Progression-free survival (PFS) per RECIST 1.1 by Blinded
Independent Central Review (BICR)
- Overall Survival (OS)

SELGCEW « Safety and tolerability profile

(D GIEICIAl « PFS per Modified RECIST (mRECIST) 1.1 by BICR

outcomes » Objective response rate (ORR), either complete or partial, per
RECIST or mRECIST 1.1 by BICR

» Time to response (TTR) defined by time from randomisation to the
first assessment of a complete or partial response

« Response duration per RECIST 1.1 by BICR

* PFS per RECIST 1.1 from randomisation to specific time-points by
BICR;

» Health related quality of life (HRQoL) using the EORTC and EQ-
5D-3L questionnaires

All results from planned second interim analysis — September 2016
median pembrolizumab follow-up: 10.3 months (range: 0.2 to 20.8)

Source: section4.3.1 (pages 57 — 60), company submission

Tumour imaging was scheduled for week 9 followed by every 6 weeks during the first year and
every 12 weeks thereafter

Adverse events were graded according to National Cancer Institute Common Terminology
Criteria for Adverse Events v4.0

PFS and ORR per modified RECIST (mRECIST) corresponds to RECIST 1.1 criteria with
exception that a confirmation of PD (at least 4 weeks after the initial PD assessment) required
for subjects who remain on treatment following a documented PD per RECIST 1.1.

RECIST 1.1 criteria

» Progression: At least a 20% increase in the sum of diameters of target lesions, taking as
reference the smallest sum on study (includes baseline sum if that is the smallest). In addition,
the sum must also demonstrate an absolute increase of at least 5 mm. (Note: appearance of one
or more new lesions also considered progression)

* OR: Complete Response (CR) - Disappearance of all target lesions. Any pathological lymph
nodes (whether target or non-target) must have reduction in short axis to <10 mm; Partial
Response (PR): At least a 30% decrease in the sum of diameters of target lesions, taking as
reference the baseline sum diameters.

At September 2016 cut-off, 40% (108/270) of patients in the pembrolizumab group and 24.6%
(67/272) in control group were continuing in trial, with 18.4% (49/266) in pembrolizumab group
continuing to receive the drug on trial compared to 1.2% (3/255) in control group.

12



KEYNOTE-045
CONSORT diagram — September 2016 analysis

748 patients entered screening |

542 randomly allocated*®

| }

270 allocated to pembrolizumab 272 allocated to chemotherapy
266 received treatment as assignedt 255 received treatment as assignedt

84 received docetaxel
84 received paclitaxel
87 received vinflunine

49 ongoing}

217 discontinued
171 progressive disease§
29 adverse events
7 complete response
6 physician decision
3 patient withdrawal
1 protocol violation

| 3 ongoing}

252 discontinued
153 progressive disease§
40 adverse events
29 patient withdrawal
27 physician decision
2 use of excluded medication
1 complete response

272 intention-to-treat population
255 as-treated population

270 intention-to-treat population
266 as-treated population

Source: Figure 7 (page 85), company submission

*Reasons for screen failure on page 85, company submission

tReasons for not receiving study treatment were randomisation in error based on failure to
meet all eligibility criteria (n=2) and fatal adverse events (n=2) in the pembrolizumab group
and withdrawal of consent after randomisation (n=15), worsening physical condition (n=1),

and a decrease in platelet count that precluded treatment (n=1) in the chemotherapy group.

FPatients without a completed study medication discontinuation form.

§Includes patients with radiologic and clinical disease progression.

13



KEYNOTE-045

Subgroups and reported outcomes

Full trial i ; UK Standard of care
All analyses OS, PFS, HRQoL, Safety

Pembro  Control Pembro UK SOC
n=270 n=272 n=188 n=182

' Pre-defined |  Further Post- |
' subgroups | ' hoc subgroups !

____________________________________________________

PD-L1 subgroups PD-L1 subgroups
All analyses OS and PFS

Pembro CPS Control CPS Pembro CPS UK SOC CPS
210% =74 =10% =90 >10% = 58 >10% =69

21% = 110 21% =120 >1% = 86 >1% = 87
Other subgroups Cancer histology subgroup
0§, PFS and ORR* Cost-utility results only

*ORR not included in company submission but reported in the Clinical Study Report (p398)




KEYNOTE-045

Key baseline characteristics

| | uksoc (n=182) Pembrolizumab (n=188)
Mean age (sd) 65.1 (8.9) 66.0 (10.0)
% ECOG 0/1/2* 39.6/58.8/1.1 46.3/51.1/1.1

% prior platinum therapy
cisplatin/carboplatin/other 79.1/19.8/1.1 73.9/25.0/0.5

% EU/ Non-EU 26.9/736 29.3/70.7

% smoking:
never/ ex | current 30.2/59.3/9.3 41.0/49.5/9.0

% TCC histology

pure/ predominant 69.8/29.7 67.6/31.9
% PD-L1

<1% I 21% / missing 50.0/47.8/22 516/457/27
I 59.3/37.9/2.7 66.0/30.9/3.2

<10% / 210% / missing

% at baseline
lymph node / visceral 14.8/85.2

*Subjects with ECOG 2 could only be enrolled if liver metastases were absent, haemoglobin=10 g/dL, and

11.7/87.8

time from completion (last dose) of most recent chemotherapy = 3 months (90 days).
Source: adapted fromtable 9 (page 150), company appendix 9

People were allocated to investigators choice of comparator pre-randomisation. Patients
who at pre-randomisation were allocated to vinflunine, but at randomisation then received
pembrolizumab, are also excluded from subgroup analyses. Full trial recruited 542 patients
(Control = 272; pembrolizumab = 270)

The majority of people treated have most recently received first-line therapy
% Neo adjuvant / adjuvant/ 1stline / 2" line / 3" line

UK SOC: 8.8/121/54.4/24.2/0.5

Pembrolizumab: 74/4.8/66.0/21.3/0.0

Company has not reported baseline characteristics of KEYNOTE-045 patients according to
the investigator’s choice before randomisation. Consequently, the ERG is unable to
confirm the strict comparability of patients depending on investigator’s choice before
randomisation, and cannot exclude the absence of significant heterogeneity within the
KEYNOTE-045 population.

15



KEYNOTE-045

Treatment switching

* People were allowed to receive anti PD-L1/PD-1 treatments* after
disease progression

+ Company preferred methodology was to adjust using the 2-stage method

Control Group
n=272
|
[ 1
Switched-Over to

Did not switch-over
n=239
|

anti-PDL1 treatment
n=33

[ ]
Non-eligible for switch-over
according to 2-stage method, No PD FD
- but switched over n=108 n=131
n=11
Eligible for switch-over |\ Eligible for switch-over
n=22 n=131

Source: Figure 22 (page 118), company submission

Please note that patients, who did not meet the eligibility criteria for switchover (8 in the UK

SOC arm), were not included in the analysis.
*Subsequent treatments in the table below. Patients eligible for switch over in brackets

Subsequent anti PD-L1/anti 33 (22) 2(2)
PD-1 therapies received

anti-PDL1 monoclonal 1(1)

antibody (unspecified)

atezolizumab 7 (4) 2(2)
avelumab 2 (2) -
durvalumab 3(2) -
nivolumab 4 (3) -

pembrolizumab 16 (10) -
Source: table 3 (page 6) company response to clarification (section A and C)

Company states:

+ The IPCW method is likely to be biased because of the small sample size

» For 2-stage method the assumptions required for it to be valid (i.e. potential to switch
determined by disease progression and potential confounders measured until this point)

were met.

16



CONFIDENTIAL
KEYN ’ TE-045
Primary outcomes

_ Median months (95% Cl) HR (95% CI); p-value

Pembro* 2.1(2.0,22)
Trial control 3.3(2.3, 3.5) 0.98 (0.81, 1.19); p=0.41648*
UK SOC

Pembro* 10.3 (8.0, 11.8) -
Trial control 7.4 (6.1, 8.3) 0.73 (0.59, 0.91); p=0.00224*
UK socC

UK SOC +
RPSFT

UK SOC +
2-stage

UK SOC +
IPCW

*One-sided p-value; "Two-sided p-value; *Pembrolizumab median months fromthe full trial population
RPSFT - Rank Preserving Structural Failure Time; IPCW - Inverse Probability of Censoring Weights

Sources: table 24 (page 98) + table 47 (page 135) + table 68 (page 179), company submission; table 1
(page 5), company response to additional clarification request
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CONFIDENTIAL
KE' H ’ TE—045

Progression-free survival — UK SOC

Source: Figure 1 (page 5), company response to additional clarification request

18



CONFIDENTIAL
KE! || ’ TE—045

Overall survival — UK SOC + 2-stage adjustment

22\
@@@%@ e

Source: Figure 34 (page 181), company submission
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KEYNOTE-045

Response rates
Out Pembrolizumab Trial Control
utcome n—270) n—272)

Obiective No. of objective responses
resj onse rate % (95% CI) 21.1 (16.4, 26.5) 114 (7.9, 15.8)
P difference (95% CI); p-value 9.6 (3.5,15.9); 0.00106

timeto mean (SD) 27(1.2) 2.4 (0.8)
(5]« [o]) T-B median (range) 2.1(1.4-6.3) 2.1 (1.7-4.9)

respo_nse median (range) Not reached 43
duration (1.6+ - 15.6+) (1.4+ - 15.44)
% Number at = 6 Months (%) 41 (78) 7 (40)
(G oLy [+ [T -3 Number at = 12 Months (%) 14 (68) 3 (35)

Source: adapted fromtable 4 (page 52), ERG report

+ Exploratory analyses per mRECIST 1.1 by BICR were consistent with
the results per RECIST 1.1 by BICR
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KEYNOTE-045
CPS <1% PD-L1 subgroup ()
_

Pembro#

Trial control
UK SOC

Pembro
Trial control
UK SOC

UK SOC +
RPSFT
UK SOC +
2-stage
UK SOC +
IPCW

*One-sided p-value; *Two-sided p-value; *Pembrolizumab median months from the UK SOC population
RPSFT - Rank Preserving Structural Failure Time; IPCW - Inverse Probability of Censoring Weights

Sources: table 2-3 (page 8-10), company revised appendices; table 4 (page 8), company response to
additional clarification request; table 9-10 (57-60)

21



CONFIDENTIAL
KEYN ’ TE-045

CPS <1% PD-L1 subgroup (1)

Outcome Pembrolizumab Trial Control
(n=151) (n=147)
No. of objective responses - -

zt;’eg;";z rate % (95% Cl)
P difference (95% CI); p-value

timeto mean (SD)
(=] +Jo], T-B median (range)
response .
. median (range

Number at = 6 Months (%)
Number at = 12 Months (%)
Source: adapted fromtable 11 (page 62-64) ERG report

responders

22



KEYNOTE-045
CPS 21% PD-L1 subgroup (l)
|| Median months (95% Cl) HR (95% CI); p-value

Pembro* 2.1(2.0,24) -
Trial control 3.2(2.2,3.4) 0.91 (0.68, 1.24); p=0.26443*

UK socC . I
Pembro 11.3 (7.7, 16.0) -
Trial control 6.9 (4.7, 8.8) 0.61 (0.43, 0.86); p=0.00239*

UK SOC

UK SOC +
RPSFT

UK SOC +
2-stage

UK SOC +
IPCW

*One-sided p-value; "Two-sided p-value; *Pembrolizumab median months fromthe full trial population
RPSFT - Rank Preserving Structural Failure Time; IPCW - Inverse Probability of Censoring Weights

Sources: table 26 (page 101) + table 48 (page 137), company submission; table 2 (page 6), company
response to additional clarification request
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KEYNOTE-045
CPS 21% PD-L1 subgroup (1)

(n= 110) (n= 120)
No. of objective responses
rgte % (95% CI) 23.6 (16.1,32.7) 8.3 (4.1 ,14.8)
difference (95% CI); p-value 16.9 (7.7,27.0); 0.00022
timeto mean (SD) 2.6 (1.0) 2.0 (0.1)
median (range) 2.2 (1.4-5.3) 2.1(1.9-2.2)
median (range) Not reached Not reached
duration (1.6+ - 15.6+) (1.5+ - 15.4+)
Number at = 6 Months (%) 21 (88) 3 (56)

Number at = 12 Months (%) 7 (78) 2 (56)
Source: adapted fromtable 6 (page 53-54) ERG report

responders

+ Exploratory analyses per mRECIST 1.1 by BICR were consistent with
the results per RECIST 1.1 by BICR
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KEYNOTE-045
CPS 210% PD-L1 subgroup (l)
|| Median months (95% Cl) HR (95% CI); p-value

Pembro 2.1(1.9,2.1) -
Trial control 3.1(2.2,3.4) 0.89 (0.61, 1.28); p=0.23958*

UK socC N I

Pembro 8.0 (5.0, 12.3) -

Trial control 5.2 (4.0, 7.4) 0.57 (0.37, 0.88); p=0.00483*
UK soc | .

UK SOC +

RPSET N N

UK SOC +

2-atage .

IPCW

*One-sided p-value; "Two-sided p-value; *Pembrolizumab median months fromthe full trial population
RPSFT - Rank Preserving Structural Failure Time; IPCW - Inverse Probability of Censoring Weights

Sources: table 25 (page 99) + table 48 (page 137), company submission; table 3 (page 7), company
response to additional clarification request
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KEYNOTE-045
CPS 210% PD-L1 subgroup ()

Outcome Pembrolizumab Trial Control

(n—74) (n—90)

No. of objective responses
g;’eg::‘és rate % (95% Cl) 216 (12.9,32.7) 6.7 (2.5,13.9)
P difference (95% CI); p-value 19.3 (8.6,31.7); 0.00020

o o mean (SD) 25(1.0) 2.0 (0.1)

(1] oJo]s {- B median (range) 2.1(1.4-5.3) 2.1(1.9-2.2)
response . Not reached i
median (range) (1.6+ - 15.44) 4.4 (1.5+-10.8+)

Number at = 6 Months (%) 14 (93) 1(40)
Number at = 12 Months (%) 3 (76) 0
Source: adapted fromtable 8 (page 55-56) ERG report

responders

+ Exploratory analyses per mRECIST 1.1 by BICR were consistent with
the results per RECIST 1.1 by BICR
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KEYNOTE-045
Other subgroups (OS)

Overall
Prior Platinum Therapy
Cisplatin
Carboplatin
Histology
Transitional Cell
Mixed Transitional non-transitional histology
ECOG Status (0/1 vs 2)
Oorl

5

ECOG Status (0vs 1/2)
0

lor2

Geographic Region
East-Asia
Non-East Asia
EU
Non-EU
Us
Non-US
Smoking Status
Never Smoker
Former Smoker
Current Smoker

334542

248411
82126

240/383
93/155

323/526
5/6

106/225
2221307

62/106
272436
1371223
197/319
61/106
273436

118/187
170/284
43/67

073

073
0.74

0.80
058

0.74
043

0.99
0.66

125
0.66
059
0.79
083
0.71

1.06
071
0.32

(059,091)

(056,0.04)
(047, 1.18)

(062, 1.04)
(0.37,089)

(059,092)
(0.04,4.20)

(066, 147)
(050,087)

(0.72,218)
(0.52,0.85)
(042,084)
(0.60, 1.06)
(048, 141)
(0.56,0.91)

(072,155)
(052,097)
(0.15,0.68)

Source: adapted from Figure 28 (page 128-129), company submission

-
J
-
R

'|'++ .,,'I,.|.'I--|-t ++ '

" Estimated Hazard Ratio (HR) '
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KEYNOTE-045
Other subgroups (PFS)

Overall 437542 098 (0.81,1.19)
Prior Platinum Therapy

Cisplatin 324411 099 (0.79,1.24)

Carboplatin 109/126 097 (0.64,148)
Histology

Transitional Cell 315/383 1.08 (0.86, 1.36)

Mixed Transitional/non-transitional histology 119/155 0.84 (057,1.24)
ECOG Status (01 vs 2)

Oorl 423/526 098 (0.80,1.19)

2 56 292 (0.26,32.93)
ECOG Status (0 vs 12)

0 170/225 1.16 (0.84, 1.60)

lor2 258/307 0.96 (0.74,1.23)
Geographic Region

East-Asia 85/106 1.68 (105,267)

Non-East Asia 352436 0.86 (0.69, 1.06)

EU 178/223 0.90 (0.66, 1.24)

Non-EU 259319 1.03 (0.80, 1.33)

us 80/106 085 (0.53,1.37)

Non-US 357/436 1.03 (0.83,1.28)
Smoking Status

Never Smoker 149/187 L13 (0.80, 1.60)

Former Smoker 229/284 105 (0.79, 1.38)

Curent Smoker 56/67 047 (0.25,0.88)

Source: adapted from Figure 29 (page 131-132), company submission

"

-

-
e

e
-

+

.

" Estimated Hazard Ratio (HR) |
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Adverse events

+ All-Patients-as-Treated (APaT) used for analysis of safety. APaT population
consisted of all people who received at least 1 dose of study treatment.

« Adverse events considered by the investigator to have a reasonable possibility of
being related to the technology were classified as drug-related adverse events

» Model includes disutility of all Grade 3+ adverse events with incidence over 5%
(any grade) from the KEYNOTE-045 the UK standard of care population.

| Pembrolizumab | UKSOC |
8.3% 11.9%
0.0% 4.76%
0.0% 11.9%

Diarrhoea (including grade 2) 5.3% 5.36%
Fatigue 3.8% 5.95%
Neutrophil count decreased 0.4% 14.29%

White blood cell count decreased 0.4% 5.95%
2.6% 4.17%

Hypophosphatemia 0.80% 3.57%

Sources: Table 72 (page 188), company submission; appendix 19, company appendices

Febrile neutropenia (under 5% incidence) has been included as clinicians have suggested
that this AE has significant impact on quality of life and costs.

Impact of AEs in the model was incorporated by estimating weighted average costs per
patient, applied as a one-off cost, applied to the first cycle of the model for each treatment
arm.

In the full trial population 93.2% of subjects in the pembrolizumab arm experienced at least
1 AE compared with 98.0% of subjects in the control arm. Fewer subjects in the
pembrolizumab arm compared with the control arm experienced drug-related AEs

(60.9% vs 90.2%), Grade 3 to 5 AEs (52.3 vs 62.7%), Grade 3 to 5 drug-related

AEs (15.0% vs 49.4%) and drug-related AEs leading to treatment discontinuation

(5.6% vs 11.0%)
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no further

No Deterioration (%)

0

Health-related quality of life (HRQolL)

« APaT population used for analysis of quality of life data.

+ HRQoL in model was estimated using the EQ-5D-3L, collected every 3
weeks for the first 9 weeks, and then every 6 weeks subsequently up to
drug discontinuation or at the 30-day-post-study safety follow-up visit, but

* Pembrolizumab prolonged the time to deterioration measured by EORTC

1104
100
90 4
80
70 4
60 4
50
40
30
20
10

Censored
= = — Control
Pembroliamnab

,,,,,,

Control
Pembrolizumab

T T T T T T y T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24

Time in Months

Number of subject at risk

243 101 u 12 2 2 1 «
260 144 77 55 39 n 6 3 0

Source: Figure 27 (page 152), company submission
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Indirect treatment comparison

Company raised the following issues with performing analysis:
+ Differences at baseline across the trials

« NCT00315237 only included Asian patients without EGFR mutation,
and had highest proportion of ECOG 1 scores

+ Adverse events and HRQoL inconsistently reported across trials

« Can’t connect networks for comparison of interest

Pembrolizumab Best supportive care

/‘ Docetaxel + ramucirumab
Docetaxel + vantedanib Docetaxel ncro1zs2e63

KEYNOTE-045 TO0315237
e NCT00880334

NCTO1282463
' Docetaxel + icrucumab

Investigator’s choice Best supportive care + vinflunine
(paciitaxel or docetaxel or vinflunine)

Source: Figure 30 (page 144), company submission

NCT00315237: Pivotal vinflunine trail used in TA272 that compared vinflunine plus best
supportive care with best supportive care alone in patients with advanced or metastatic
transitional cell carcinoma of the urothelial tract whose disease had progressed after

platinum-based chemotherapy.



ERG Comments

Treatment Switching

RPSFT least suitable because:
+ censors patients prior to the time point at which they switched treatments and
generates artificial survival times for those who switch

+ assumes a common treatment effect for switchers to the experimental arm, and
those who receive intervention in the full trial — but people in KEYNOTE-045 were
able to switch to a range of anti PD-L1/PD-1 treatments*

IPCW:
« assumes there are no unobserved confounders, and weights patients according
to their similarities to the censored switched patients — but the risk factors of

bladder cancer and survival are uncertain

2-Stage:
+ suitable as switching is linked to disease progression — but some subjects
switched without progression which confounds analysis.

*Subsequent treatments in the table below. Patients eligible for switch over in brackets

Subsequent anti PD- 33 (22) 2 (2)
L1/anti PD-1 therapies

received

anti-PDL1 monoclonal 1(1)

antibody (unspecified
7(4) 2(2)
2(2) -
3(2) -
4 (3) -
16 (10) -

Source: table 3 (page 6) company response to clarification (section A and C
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ERG Comments

Indirect treatment comparisons

* Disagree that NCT00315237 only included Asian patients, as not
reported in publications and had 21 sites in North America or Europe

* ERG believe that the vinflunine arm in KEYNOTE-045 could be assumed
to have also received BSC, and the network could be connected

* However BSC relevant for people with Pembrolizumab BSC
poor performance status (ECOG 3-4), (4
who would not tolerate active ’
treatment. Neither trial recruited this NCT00315237
group, and the relevance would KEYNOTE-045

therefore be questionable

« The ERG did not conduct

an indirect treatment comparison
Vinflunine + BSC
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ERG comments
Conclusions

* KEYNOTE-045 was of low risk of bias in most domains with the
exception of blinding owing to open-label design

» Compared to UK standard of care both PD-L1 subgroups and full
population, pembrolizumab reduces the risk of death but has a
similar PFS - although the proportion of people progression-free is
numerically higher in the pembrolizumab groups

* The subgroups show consistency with the overall findings

» Owing to open-label design it is difficult to draw reliable
conclusions from the quality of life results

+ Safety profile of pembrolizumab was more favourable than that of
the trial control
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Key issues for consideration
Clinical evidence

* Where will the technology be used in the treatment pathway?
* Is the KEYNQOTE-045 clinical evidence generalisable to UK clinical practice?
* What is the most appropriate method of adjusting for treatment switching?

* Are PFS results using RECIST or mRECIST criteria more appropriate for
decision making?
* |Is the technology clinically effective:
* In the whole population?
* In the PD-L1 subgroups?
* In the cancer histology subgroups?
* |s the treatment effect maintained in the long-run?

* Is best supportive care an appropriate comparator?

* Is there value in an indirect treatment comparison between pembrolizumab
and best supportive care

35



Cost effectiveness evidence

Company submission section 5

36



Model structure

[

Pre-

progression

« 3 state partitioned-survival model

* Time horizon: 35 years

L)

Post-
progression

+ Starting age 65.5 years

* Cycle length: 1 week with half-cycle
correction

* 1 line of subsequent therapy modelled

» 2-phase piecewise method (KEYNOTE-
045 KM data plus parametric approach)
to estimate PFS and OS

* Fully parametric curves fitted for time on
treatment

Source: figure 33 (page 175), company submission
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Resource use and costs

* Model includes separate acquisition and administration costs of
pembrolizumab, docetaxel, paclitaxel*. An average costis included for the
cost of subsequent treatment?.

* Resource use for pre- and post-progression obtained from TA272
(vinflunine) and PSSRU 2015/16. Unit costs obtained from the NHS
reference costs (2015-2016) and the PSSRU 2016 report

* Resource use associated with terminal care was based on the study by
Brown et al (2013)

* Adverse event incidence based on KEYNOTE-045 (see slide 26). Unit
costs taken from NHS Reference Costs 2015/16*

* The ERG did not modify resource use or costs in their preferred base case

docetaxel and paclitaxel treatment costs were estimated based on the KEYNOTE-045 trial
docetaxel-paclitaxel administration ratio instead of the UK market administration ratio

#average cost of subsequent treatment is calculated by weighting the proportions of
patients receiving each subsequent treatment and the unit cost of each subsequent
treatment, assuming an average duration of 2 cycles (based on NICE TA272). This
weighted cost was applied during 2 cycles to patients who moved to the post-progression
health state.

*when the codes were not similar, the unit costs were inflated to 2015/16 prices using the
hospital and community health services (HCHS) index published by PSSRU for 2016
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Cumulative Hazard

Survival curves
Proportional hazards assumption

Progression-free survival Overall Survival
Cumulative Hazard Cumulative Hazard
< ; o~
."; 2 A
o - F_-‘ m
! 8§ o |
T o
o~ 2 .
Z
3 = |
- - E ©
=
O . 7 -
— Pembrolizumab s —— Pembrolizumab
o —— Pac+Doc o _| &7 — Pac+Doc
rTTrTrrrrrrrrrrTTrrTIrrrr T rTrr rIorrTr T T o rmrrrrrrrrrrrrrrrrrTrTrrroeTTd
R S et i e Rl S-S S o P BoooS
Time in Weeks Time in Weeks

The proportional hazards assumption does not hold

Separate models were fitted based on the individual patient data from
KEYNOTE-045

Source: Figure 36 and Figure 38 (page 183 and 185), company submission
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0S5 PROBABILITY

Survival curves
Overall survival (Il

« Company explored fully-fitted parametric curves

TIME IN MONTHS TIME IN MONTHS

= Exponentia Webull ===Lnormal ===Llogitic Gompertz == GenGamma ==KM

« As the cumulative hazard plot is not constant over time, the
company preferred using 2-phase piecewise models

Source: figure 35 (page 182), company submission
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Survival curves
Overall survival (l)

* KM data until week 40, then fitted parametric curves

+ Justification: “OS curves start separating from week 24... clear
change in the slope after around 40 weeks”

Fitted Function Pembrolizumab UK SOC, 2-stage adjusted

AlC BIC AlC BIC
Exponentlal 3391 3421 165.1 167.1
340.5 346.4 165 169.1
Gompertz_ 338.1 344 160.4 164.5
339.4 3453 163.7 167.7
337.5 343.4 161.8 165.9
|GenGamma  [RREE 347.3 160.2 166.3

AlC, Akaike information criterion; BIC, Bayesian information criterion

Source: table 69*, page 184 ofthe company submission

» Curves with closest statistical fit regarded as clinically implausible
- approximately 17% and up to 24% 5 year OS rate

* Company prefer Log-normal distribution, as projected 7.8% OS
rate at 5 years is closest to available data (9-11%; CRUK)

*Note: table 69 is labelled as the “fully fitted parametric approach for OS”. The company
have clarified that this is an error, and the table describes the results for the goodness-of-fit
measures for OS with a cut-off of KM data at 40 weeks. See page 11 of the company
clarification response (section B)



Survival curves
Overall survival ()

» Company base case used Log-normal curve (purple)

UK SOC - 2 stage adjusted Lo Pembrolizumab

1.0000

0.9000 0.9000

05000 0.8000
- . z 07000 ~——— Exponential
5 0.6000 = 0.6000 Weibull
< 0.5000 = 0.5000 —— Laormal
£ 04000 £ 0.4000 " ogie
z 'é Gompertz
= 03000

03000 = GenGamma

0.2000 0.2000 —KM

0.1000 01000

0.0000 0.0000

10 20 30 40 50 10 2 30 10 50 6

Source: adapted from figures 7 and 8 (page 85), ERG report

TIMES IN MONTHS

TIMES IN MONTHS
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Survival curves
Overall survival (lll)

0.30 \_\
P —

020 R
0.10
0.00
0 6 12 18 24 30 36 42 48 54 60
Time in months
— Pembroizumab (Overal) - KM — Pembroizumab (Over all)
~— Paclitaxel+Docetaxel with 2-stage adjusment - KM — Paclitaxel+ Docetaxel (Over al, with 2-sage adjusment)

Source: figure 37 (page 184), company submission o
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Survival curves
Progression-free survival (l)

+ KM data until week 21 (3@ assessment), then parametric curves
» Justification: “clear separation of the curves observed”

Fitted Function Pembrolizumab UK SOC

AIC BIC AIC BIC
339 341.4 154 1 155.4
(Weibull BT 3455 150.6 153.1
340.2 345 155.9 158 .4
Llogistic 340.2 344.9 153.6 156.1
339.9 3446 153.4 155.9

341.8 348.9

AIC, Akaike information criterion; BIC, Bayesian information criterion

149.8 153.6

Source: table 71, page 184 of the company submission

* Exponential best statistical and visual fit for pembrolizumab

* No clear best statistical fit for UK SOC, and distributions very close
visually

+ Exponential curve selected for UK SOC to maintain consistency with
pembrolizumab arm




PFS Probability

Survival curves

Progression-free survival (ll)

1.00
0.90 \

0.80

0.70

0.60

0.50

0.40

0.30

0.20 \x\

0.10 M,

\H

0.00

— Pembroizumab (Overal) - KM

—— Paclitaxel+Docetaxel with 2-stage adjusment - KM

18 24 30 36 42

Time in months

= Pembroizumab (Overall)

Source: figure 41 (page 187), company submission
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= Paclitacel+Docetaxel (Over al, with 2-sage adjusment)
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Survival curves
Time-on-treatment (ToT) (1)

* Fully fitted parametric curves

Fitted Function Pembrolizumab UK SOC

AIC BIC AlC BIC
[Exponential | 1923.8 1927 4 1133.1 1136.3
1870.5 1877.7 1126.8 1133.1
Gompertz 1890.9 1898.1 1134 .1 1140.4
1885 1892.2 1167.2 1173.5
1899.8 1906.9 1771 1183.3
GenGamma | 1872.1 1882.8 1122.2 1131.6

AlC, Akaike information criterion; BIC, Bayesian information criterion

Source: table 71 (page 184), company submission

+ Stopping rules: 24 months pembrolizumab; 18 weeks UK SOC
« 24 months for pembrolizumab reflects KEYNOTE-045 protocol
+ 18 weeks for UK SOC reflects UK clinical practice
* Curves selected were Weibull for pembrolizumab and
GenGamma for UK SOC due to lowest AIC/BIC

Note: 24 month stopping rule for pembrolizumab is not incorporated into the expected
marketing authorisation



Survival curves
Time-on-treatment (ToT) (I)

0 o
Qo o

]
oo
o

-

ToT Probability

(=] o O O

10 20 30 40 50 60 70 80 20 100

Time in weeks
— Pembroizumab (Overal) - KM w— Pembroizumab (Overall)

Paclitaxel+Docetaxel with 2-stage adjusment - KM Paclitaxel+Docetaxel (Over all, with 2-sage adjusment)

Source: figure 46 (page 207), company submission

The average number of cycles received per patientin KEYNOTE-045 was 8.81 cycles
(5.60 months) for pembrolizumab, 5.00 cycles (2.92 months) for paclitaxel and 3.90 cycles
(2.21 months) for docetaxel



Utility values

+ Company base case:

+ utilities based on time-to-death, as data for post-progression is very
limited as it is usually collected directly after progression and more
health states offers a better HRQoL data fit.

+ vinflunine data included to maximise the data for analysis

« mean utility scores by health status were estimated per treatment
arm (pembrolizumab and UK SOC arms) and pooled for both arms,
as no statistical or clinically meaningful difference between arms

+ age-related utility decrement of 0.0045 is applied per year from the
age of 65 until 75 as per Kind et al. No decrease after 75yrs of age

+ Company explored several scenarios for incorporating the utility values
in their analyses

» For scenarios using utilites based on progression-state, progression date
was determined by RECIST 1.1 BICR progression date

* Incorporation of utility values by time to death was also used in appraisals for
pembrolizumab for melanoma (TA357/TA366). The committee did not discuss their
preferred methodology, as it did not impact the decision-making for these appraisals.

» The appraisal of vinflunine (TA272) considered it appropriate that the utility value for
vinflunine and BSC be pooled (pooled 0.65 pre-progression; pooled 0.25 post-
progression

+ there are statistically significant differences using the progression-based method but this
is not the case for the utilities by time-to-death.
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Base case results

Total Total Incr. Incr. ICER
costs (£) QALYs costs (£) | QALYs | (£/QALY)

Company - Deterministic

UK SOC £20,938
£60.053

Company - Probabilistic

UKSOC £21,367 1.13 - - -

£60,634  1.98 £39,267  0.85 £46,194

ICER, incremental cost-effectivenessratio; QALY's, quality-adjusted life years

1.10 - - =
1.95 £39,115 0.85 £45,833

Source: Table 87 (page 24) and table 91 (page 91), addendum 1, company revised appendices

While updating the cost-effectiveness model for the clarification questions, some errors
have been identified and corrected in the model. These increased the probabilistic ICER
from £45,826 to £46,194 and decreased the deterministic ICER from £45,861 to £45,833



Sensitivity analyses
Probabilistic sensitivity analysis

» 1000 iterations; 10% coefficient of variation in cost and resource use parameters

» 57% probability pembrolizumab is cost-effective at £50,000 per QALY

Scatter Plot

GBP 90,000
GBP 80,000
GBP 70,000
GBP 60,000
GBP 50,000
GBP 40,000

Total Costs

GBP 30,000
GBP 20,000

GBP 10,000

GBPO
0.00 050 1.00 150 200 250 3.00 350

Total QALYs

@ Pembrolizumab (Overall) @ Paclitaxel+Docetaxel (Overall, with 2-stage adjustment)

Source: figure 49 (page 122), addendum 1, company revised appendices

Deterministic ICER — £45,833
Probabilistic ICER — £46,194



£0

Pembrolizumab (Overall):OS -Lnormal intercept

Paclitaxel+Docetaxel (Overall, with 2-stage adjustment) OS -

Discount rate: Health outcomes

Paclitaxel+Docetaxel (Overall, with 2-stage adjustment).ToT -

Discount rate: Costs

Weekly cost in progressive disease state

Weekly cost in progression-free state -Pembrolizumab

Weekly cost in progression-free state -Control arm

Paclitaxel+docetaxel+vinflunine Utility time to death <30 days

Paclitaxel+docetaxel+vinflunine Utility time to death days

Pembrolizumab Utility time to death days [30,90)

Pembrolizumab Utility time to death days [90,180)

Administration cost:Complex chemotherapy at first attendance
®m Lower Bound-ICER

Source: figure 26 (page 122), ERG report

Sensitivity analyses
Tornado diagram

* ICER sensitive to varying the overall survival extrapolation

£25000 £50,000 £75000 £100,000 £125,000

m Upper Bound-ICER

Deterministic ICER — £45,833
Probabilistic ICER — £46,194
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Scenario analyses (l)

Scenario Pembrolizumab vs UK SOC
Inc. costs Inc. QALY ICER AICER

. Base case £39,115 0.85 £45833 -
EEX No switching adjustment £34,296 0.54 £64,101 +£18,268
KX} switchover — RPSFT £44,022 1.40 £31,509 -£14,324

Switchover — IPCW £38,350 0.77 £49,874 +£4.041

OS cut-off — 24 weeks £42,693 1.25 £34168 -£11665

OS cut-off — 32 week £42 999 1.28 £33,613 -£12,220
EXY PFS cut-off— 15 weeks £39,099 0.85 £45815 -£18
EX) PFS cut-off — 27 weeks £39,110 0.85 £45827 -£6

UK SOC PFS extrapolation
! based on gen. gamma £39,392 0.85 £46,158 +£325

No half cycle correction £38,732 0.85 £45,374 -£459
[l UK SOC - UK market shares £39,239 0.85 £45978  +£145
Utilities - Progression (pooled) £39,115 0.72 £54,665 +£8,832
W Utilities — Time to death (per

treatment arm) £39,115 0.79 £49,555 +£3,722
i Utilities — Progression (per

treatment arm) £39,115 092 £42738 -£3095
EI No age-related disutilities £39,115 0.88 £44418 -£1415

Source:

adapted from table 92 (page 34), addendum 1, company revised appendices
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Scenario analyses (Il)

» Economic model assumes people stop treatment at 2 years —
which is not included in the expected marketing authorisation

» Extrapolated curves assume pembrolizumab remains effective
irrespective of time or implementation of a stopping rule

Lifetime 10 year 5 year 3 year
treatment treatment treatment treatment
effect effect effect effect

100%
. £53,484 £55,801 £60,592 £65,656
continue
. £48 238 £50,280 £54 502 £58,967
continue
0
£46,194 £48,129 £52.130 £56,360
continue

Source: adapted fromtable 2 (page 38), company response to clarification (section B)

Previous guidance for pembrolizumab and other PD-L1/PD-1 technologies have included a
stopping rule as part of the recomednation. NHS England have previously responded to
consultation that that it was confident that a 2-year stopping rule would be acceptable to
both patients and clinicians and would be implementable.

The committee have previously noted there is evidence to support a continued benefit of
pembrolizumab after stopping treatment and in the progressed state, but considered a
lifetime treatment effect to be implausible (TA428 — Pembrolizumab NSCLC)

The average number of cycles received per patientin KEYNOTE-045 was 8.81 cycles
(5.60 months) for pembrolizumab, 5.00 cycles (2.92 months) for paclitaxel and 3.90 cycles
(2.21 months) for docetaxel



Subgroup analyses
Crossover adjustment

* Crossover adjustment not always possible due to low sample size

OS for comparator arm
Population

ITT Two-
unadjusted stage S

Bl ucsoc ArARar

ITT - UK SOC
histology = s;(:gzgnr:qnaant transitional cell v " * °

subgrou - .
group = Pure transitional cell carcinoma

CPS<1% UK SOC v x v x
CPS210% UK SOC v x v x

Source: adapted fromtable 66, page 178 of the company submission
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CONFIDENTIAL

Subgroup analyses
Cancer histology

Total Total Incr. Incr. ICER
costs (E) | QALYs costs (£)| QALYs | (E/QALY)

Base case (deterministic)

V] q-Tolegy £20,938 1.10 - E -

£60,053 1.95 £39,115 0.85 £45,833

Predominantly transitional cell urothelial carcinoma (68.6% of trial)

I -
Pembro [ T |

Pure transitional ce elial carcinoma (31.9% of trial)
UKSOC N N |
B

ICER, incremental cost-effectivenessratio; QALY's, quality-adjusted life years

Source: page 38, appendix 22, company revised appendices

Change
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CONFIDENTIAL

Subgroup analyses
PD-L1 CPS<1% subgroup (50.81% of trial)

| coen anive comai) antve | wann o0
costs (£) | QALYs QALYs | (E/QALY)
&I £20,938 1.10 - - -
£60,053 1.95 £39,115 0.85 £45,833

PD-L1 negative (CPS<1%) - no adjustment

T3 s
[ ]

ICER, incremental cost-effectivenessratio; QALY's, quality-adjusted life years
Source: table 16 (page 34), company response to clarification (section B)

Company used different preferred assumptions for the PD-L1 subgroup analyses:

For the subgroup of patients with PD-L1 status, a 32-week cut-off was selected as a point
for extrapolation. Unlike company base-case, the 40-week cut-off point for the UK SOC
with RPSFT adjustment had a small number of patients left at risk. Therefore, the
extrapolation from this point would have been uncertain.

The exponential curve presented the closest statistical fit to the data for both
pembrolizumab and the UK SOC. However, please note that the exponential curve might
underestimate the UK SOC with only 0.4% OS rates at 5 years. Alternative scenario
analysis is presented below applying a log-normal distribution, in line with our base-case,
with 7.5% OS rate in UK SOC at 5 years which is closer to the estimates observed by
Cancer research UK.

Separate parametric curves were fitted to the treatment duration data from KEYNOTE-045

based on the AIC/BIC measures for this subgroup of patients. The function with the lowest
AIC/BIC is Weibull for pembrolizumab and exponential for the UK SOC.
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CONFIDENTIAL

Subgroup analyses
PD-L1 CPS21% subgroup (46.8% of trial)

| lcose) amivs cosein artis waay M
costs (£) | QALYs QALYs | (E/QALY)

Base case (deterministic)

(V] @-leloqy £20 938 1.10 -

£60,053 1.95 £39,115 0.85

Positive PD-L1 (CPS21%) - no adjustment

UKSOC

Pembro

ICER, incremental cost-effectivenessratio; QALY's, quality-adjusted life years

Source: page 39, appendix 22, company revised appendices




CONFIDENTIAL

Subgroup analyses
PD-L1 CPS210% subgroup (34.3% of trial)

| Lcomtn) anvs comein aavs | wany 9
costs (£) | QALYs QALYs | (E/QALY)
LI £20,938 1.10 - - -

£60,053 1.95 £39,115 0.85 £45,833

Strongly positive PD-L1 (CPS210%) — no adjustment

UK SOC

[
Pembro e

I
[ ]
Strongly positive PD-L1 (CPS$210%) - RPSFT
.
|

Pembro ]
ICER, incremental cost-effectivenessratio; QALY's, quality-adjusted life years
Source: page 39, appendix 22, company revised appendices
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ERG Comments

Survival curves (1)

+ ERG agree that proportional hazard assumption does not hold
« Cumulative hazard plot looks consistent after week 16, and using this
time-point would maximise the data available for extrapolation — but the
closest time-point the model allows is week 24
ERG Company

I Lo

N o | |
o

® e

> —

B b

= =

£ o

8 |

1 —— Pembrolizumab

o | 1 — Pac+Doc
o

LI I I
N P RAESE SN TS8R EREIREREZE

Weeks
Source: adapted from figure 6 (page 84), ERG report
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ERG Comments

Survival curves (ll)
« ERG consider 9-11% 5-year OS estimate from CRUK to be an overestimate

« Clinical expert and results from a systematic review indicate that 2-3% 5-
year overall survival more consistent with current clinical practice

+ Based on AIC/BIC Log-logistic is best fit, and clinically plausible

survival |al normal logistic d gamma

24-week cut-off - ERG base case

-year 2% 1% 3% 9% 1% 4%
30.2% 30.1% 29.3% 28.9% 30.1% 29.4Y%
3.5% 2% 6.9% 6.5% 9.1% 12.7%

04%  0.1% 2.9% 3.2% 5.9% 8.9%
0% 0% 0.7% 1.2% 4.6% 5.6%
40-week cut-off - Company base case

30% 29.4% 28.8% 28.8% 28.1% 28.3%
29%  7.9% 11.9% 1% 24.3% 19.1%

03%  2.9% 7.8% 71% 24.3% 17%
0%  0.4% 4.2% 4% 24.3% 14.8%

Source: adapted fromtable 22 (page 93), ERG report; bolded red figures representthe base cases

* Von der Maase 2000:
+ first-line metastatic treatment
* 5-year OS - 20.9% without / 6.8% with visceral metastases (85.7% KEYNOTE-045
patients have visceral metastases at recruitment)
* Bellmunt 2008:
* Worse ECOG score, but fewer metastases or visceral involvement.
* Must have progressed on platinum-containing chemotherapy at metastatic stage
(KEYNOTE-045 could be at adjuvant/neoadjuvant stage)
* 40-month OS - 2.3% (6/253)

Other concerns on Cancer Research UK (CRUK) data:

* People in KEYNOTE-045 were in a more advanced disease stage compared to CRUK
population - people at diagnosis of metastatic disease, who would be at 15t line therapy.
Around 80% of people in KEYNOTE SOC arm were likely to be either at 2™ or 3" line of
metastatic disease which makes this population at even greater risk

+ Little else is known about the baseline characteristics of the patients who have generated

the CRUK data, and so the ERG has reservations about using this data as a reference point.
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ERG Comments

Survival curves ()

« ERG note no validation past 1-year, despite follow-up data being available

+ Company model estimates are relatively higher in the pembrolizumab arm than
UK SOC when compared to the trial results

Outcome Company ERG Trial Company ERG Trial
W 28.6% 28.6% 28.8% 22.8% 22.8% 22.7%

Median OS* 10.3 10.3 10.3 7.1 7.1 6.9

64.1% 64.4%  63.9% 54.8% 543%  54.5%
45.5% 457%  43.9% 29.6% 299%  30.2%
14.5 month OS [FRLA 40.7%  39.3% 24 8% 235%  25.7%
16.1 month OS [N/ 38.0%  36.8% 22.6% 205%  25.7%
2-year 0S 30.0% 28.7% - 16.4% 11.8% -

5-year OS 16.7% 13.5% - 7.9% 3.2% -
10-year OS 9.9% 7.1% - 4.3% 1.2% -

Sources: Table 88 (page 25), addendum 1, company revised appendices; ERG model; company model
*months
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ERG Comments
Utility scores (1)
« Company use pooled utility by time to death (days), using trial control
data (i.e. inclusion of people using vinflunine). The ERG note:

« not common in practice — previously used in melanoma and NSCLC

+ groupings of time periods was not strongly justified

« average scores were not weighted per person and were averaged across

from all eligible questionnaires *

+ ERG prefer a pooled utility by progression-status, excl. vinflunine data
+ ERG use newer algorithm to estimate age-related utility decrements

« Utility values are lower for pembrolizumab compared to UK SOC when
measured based on time to death, but higher based on progression
status. ERG unsure of cause for inconsistency, but suggest:

+ lack of accounting for treatment switching

« survival of unhealthy participants in the pembrolizumab arm

AThe ERG feels that this could lead to overestimation of the utility values, due to a possible
relationship between non-response and health status

Ara and Brazier (2010) estimates general population utility scores as a function of age and

gender. This is more appropriate as: (a) the study by Kind et al. (1999) is outdated; and (b)
the algorithm can provide age-related utility decrements for people beyond the age of 75.
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ERG Comments
Utility scores (Il)

Trial Pembro + trial Pembro + UK

Time to death based (days) — Company base case

2360 0.765 0.804 0.778 0.823 0.780 -
180-360 0.686 0.699 0.693 0.673 0.680 =
90-180 0.566 0.612 0.590 0.595 0.578 -
30-90 0.457 0.446 0.451 0.414 0.435 -

0.336 0.311 0.325 0.337 0.337 -

Progression based — ERG base case

0.757 0.698 0.731 0.709 0.741 0.65
progress

Post- 0680  0.565 0.641 0.554 0.647 0.25
progress

Source: adapted fromtable 31 (page 108), ERG report; bolded red figures representthe base cases

ERG notes estimating utility scores by time-to-death approach slightly overestimates life
years in both pembrolizumab and UK SOC arms relative to life years based on progression
status



ERG Comments

probabilistic sensitivity analysis
+ Variation in costs appears to be considerably less than variation in QALYs
» ERG increased coefficient of variation in cost and resource use from 10% to 20%

» ICER increases from £46,194 to £46,898 and probability pembrolizumab is cost-
effective at £50,000 per QALY threshold reduces from 57% to 55%

Scatter Plot

GBP 100,000
GBP 90,000
GBP 80,000
GBP 70,000
GBP 60,000

GBP 50,000

Total Costs

GBP 40,000

GBP 30,000

GBP 20,000
GBP 10,000

GBPO

Total QALYs

@ Pembrolizumab (Overall) ® Paclitaxel+ Docetaxel (Overall, with 2-stage adjustment)

Source: figure 23 (page 116), ERGreport
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ERG Comments

Base case

Total Total Incr. ICER
costs (£) QALYs QALYs | (£/QALY)

Company - Deterministic

£20,938  1.10 - - -

£60,053 1.95 £39.115 085 £45,833
Company - Probabilistic

£21367 1.13 ] - -
£60,634 198 £39267 085 £46,194

ERG — Deterministic

uksoc IR
£57 457

ERG - Probabilistic
UK SOC £17,689 075 - -
£57.986  1.54 £40298 0.79

Incr., incremental; ICER, incremental cost-effectivenessratio; QALY s, quality-adjusted life years

0.73 - - -
1.51 £40,017 0.78 £51,235

£50,902

ERG results source: table 1 (page 4), ERG appendix probabilistic basecase and subgroup analyses

During factual accuracy check of the ERG report, the ERG’s deterministic base case
changed from an ICER of £51,405 to £51,235. This was due to removal of an ERG
assumption which removed the disutility associated with pneumonia, hyphosphataemia and
fatigue. Following clarification with the company the ERG now leave the company’s
preferred assumption unchanged in their basecase.



ERG Comments

Individual impact of changes

Incr. Incr.
ICER | Change
Costs QALY

Company base-case model £39,115 0.85 £45,833

ERG models

£39,115 0.86 £45712 -£121
progression status utilities (pooled) £39,115 0.72 £54 665 +£8,832
Ara and Brazier utility decrements £39,115 0.84 £46,673 +£840

UK market share of docetaxel and paclitaxel [EEacicleicicBEENIR 1) £45 978 +£145

cut-off point of 24 weeks for OS modelling YA K R 13 £34,168 -£11,665

Source: table 59 (page 139), ERG report
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ERG Comments

Scenario analyses

« The ERG explored other scenarios which were not includedin their base-case

Incr. Incr.

Tl L £39,115 0.85 £45,833
ERG scenarios

Treatment specific utilities, time-to
death, exclusion of vinflunine data
Treatment specific utilities,

£39,115 0.78 £50,074 +£4,241

progression based, excl. vinflunine £39,115 e B =00
Pooled utilities, progression-based,

utility values from TA272 £39,115 0.34 £114,082 +£68,249
Treatment specific adverse event

disutility, time-to-death £39,115 064 £60,714 | +£14,881
Treatment specific adverse event £39.115 0.79  £49 652 +£3.819

disutility, progression-based
AE costs from alternative sources £38,376 0.85 £44,967 -£866
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ERG Comments
Sensitivity analyses (l)

+ At 35-year time horizon, the model yielded a 1.25 life year gain (LYG), 2.34 life
years with pembrolizumabvs. 1.09 life years for UK SOC

+ Given the availability of the data (median follow-up duration 14.1 months, range:

99to 22.1) ERG considered two time points, 10 months and 22 months

LYG from
Incremental LYG from extrapolated
LGS T UK SOC Pembro [R{e observed data | survival
0.60 0.56 0.04 3% 97%
22 months 0.98 0.78 0.20 16% 84%
« Majority of incremental benefit is from extrapolated data. ERG recommends
review of appraisal within a short period using more mature KEYNOTE-045 data
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ERG Comments
Sensitivity analyses (ll)

« ERG explored choice of parametric distribution with different time-horizons

Incr costs Incr. LYG Incr QALY ICER AICER
Base case £40,017 1.25 0.78 £51,235 -
Exponential £32,038 0.22 0.15 £209,686 +£158,281
Weibull £31,848 023 0.16 £195,312 +£143,907
Gompertz £31,872 0.22 0.15 £207,614 +£156,209
Log-logistic £31,908 0.23 0.16 £196,744 +£145,339

Log-normal £31,810 0.23 0.16 £195,344 +£143,939
Generalised gamma £32,086 0.20 0.14 £225655 +£174,250
Exponential £34,763 0.46 0.31 £111,108 +£59,703
Weibull £36,043 0.64 0.43 £83,713 +£32,308

£47 961 2.38 1.45 £33,179 -£18,226
Log-logistic £40,132 1.25 0.78 £51,405 £0
Log-normal £42 931 1.65 1.02 £41,933 -£9,472
Generalised gamma £32,357 0.10 0.11 £297,821 +£246,416

Source: table 56 and table 58 (page 134-136), ERG report

At 2-years:

* model not capturing all costs and benefits over this short duration and ICER increase.

» Very little difference between parametric distributions as results are mostly dependent on
observed data and not extrapolations

At 35-years:
* model depends heavily on the parametric distributions in order to inform on the cost-
effectiveness



ERG Comments
Sensitivity analyses (ll)

« The 2 piecewise model is sensitive to the choice of cut-off for extrapolation

m Pembrolizumab vs UK SOC

5-year Incr. Incr. Incr.
ERG base case 3.2% £40,017 1.25 0.78 £51,235
Overall survival; ERG preferred assumptions; 40 week time-

03%  £35,028 0.51 0.35 £100,765 +£49,530
29%  £35,006 0.51 0.34 £101,593 +£50,358
Gompertz 243%  £39,432 1.15 0.72 £55118 +£3,883
Log-logistic 71%  £37,153 0.82 0.53 £70,304 +£19,069
Log-normal 7.8%  £39,239 1.12 0.71  £55,407 +4,172
17%  £38,116 0.96 061 £62,809 +11,574

Overall survival; ERG preferred assumptions; 24 week time-point

| Exponential | 0.4% £34,648 0.46 0.31 £110,621 +£59,386
0.1% £35928 0.64 0.43 £83381 +£32,146
Gompertz 59% £47,846 2.38 145 £33092 -£18,143

Log-logistic 32% £40,017 1.25 0.78 £51,235 £0

Log-normal 29% £42816 1.65 102 £41807  -£9,428

8.9% £32242 0.10 0.11 £295841 £244,606

Source: ERG addendum, cut-off extrapolation scenarios
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ERG Comments
Sensitivity analyses (1V)
« A fully-fitted parametric model leads to a reduced 5-year survival for all curves

m Pembrolizumab vs UK SOC

Incr. Incr. Incr.
ERG base case 3.2% £40,017 1.25 0.78 £51,235

ERG preferred assumptions; 0 week time-point

Exponential 0.34% £34,142 £131,018 +£79,783
(Weibull | 001% £35213 0.54 0.37 £96,353 +£45,118

Gompertz 0.00% £49213 2.58 157 £31,360 -£19,875

Log-logistic 238% £39,142 1.11 0.71 £55486 +£4,251

Log-normal 1.87% £38,956 1.08 069 £56,366 +£5,131

G. Gamma 0.98% £41,903 1.52 095 £44147 -£7,088

Source: ERG addendum, cut-off extrapolation scenarios
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ERE comments

Cancer histology subgroup

Total Total Incr. Incr. ICER Change
costs (E) | QALYs costs (£)| QALYs | (E/QALY) 9

ERG base case (deterministic)

U g-Telegy £17,439 0.73 - - -

£57,457 151 £40,017 078  £51,235

Predominantly transitional cell urothelial carcinoma (68.6% of trial)

—
[Pembro ™

Pure transitional cell u lial carcinoma (31.9% of trial)

(UKsoc Bl
[Pembro ™|

ICER, incremental cost-effectivenessratio; QALY's, quality-adjusted life years

Source: table 2 (page 4), appendix 22, ERG appendix probabilistic basecase and subgroup analyses

ERG’s used the same preferred assumptions as their base-case analysis for all subgroups,
varying only the subgroup population on interest



ERE comments

PD-L1 CPS<1% subgroup (50.81% of trial)

Total Total Incr. Incr. ICER
costs (£)| QALYs |costs (£)| QALYs | (E/QALY)

ERG base case (deterministic)
Vig-lelol £17 439 0.73 - - -
£57,457 151  £40,017
PD-L1 negative (CPS<1%) - no adjustment

0.78 £51,235

UK SOC

ICER, incremental cost-effectivenessratio; QALY's, quality-adjusted life years
Source: table 5 (page 6), ERG appendix probabilistic basecase and subgroup analyses
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ERE comments

PD-L1 CPS21% subgroup (46.8% of trial)

Lt % i o S o
costs (£)| QALYs |costs (£)| QALYs | (E/QALY)
ERG base case (deterministic)

(Wig-{eloelm £17 439 0.73 -

£57.457 151  £40,017 0.78 £51,235
Positive PD-L1 (CPS21%) - no adjustment

(uksoc Bl Il | I [
Pembro . B I
Positive PD-L1(CPS21%) - RPSF

— BB
I I EE e
Positive PD-L1(CPS21%) - IPCW

N I EE e
I =B = s

ICER, incremental cost-effectivenessratio; QALY's, quality-adjusted life years
Source: table 3 (page 5), ERG appendix probabilistic basecase and subgroup analyses
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ERE comments

PD-L1 CPS210% subgroup (34.3% of trial)

| Lconete) antvs consie) aaivs oan M
costs (£) | QALYs QALYs | (E/QALY)
U g-Telol £17 439 0.73 - - -
Il £57 457 1.51 £40,017 0.78 £51,235
Strongly positive PD-L1 (CPS210%) — no adjustment

UKSOC

.
Pembro ]

ICER, incremental cost-effectivenessratio; QALY's, quality-adjusted life years

Source: table 4 (page 5), ERG appendix probabilistic basecase and subgroup analyses




Subgroup overview (I)

* Difference in estimates driven by the sensitivity of overall
survival extrapolation

I incr.LYG ICER  AICER
1120  £45,833 -

Cancer histology subgroup

Predomin-

antyTCC i
I

Pure TCC

Incr. LYG
1.250

ICER AICER
£51,235 -

LYG, Life year gains; ICER, incremental cost-effectiveness ratio; QALY's, quality-adjusted
life years

Incr. LYGs are not reported in the company submission or ERG report, and have been
calculated by the NICE technical team from LYGs reported per treatment arm



Subgroup overview (ll)

B ncr.LYG ICER  AICER J Incr.LYG ICER  AICER

1120  £45833 1.250 £51,235
PD-L1 CPS<1% subgroup (50.81% of trial)

no
-
RPSFT [ ]

LYG, Life year gains; ICER, incremental cost-effectiveness ratio; QALY's, quality-adjusted
life years

Incr. LYGs are not reported in the company submission or ERG report, and have been
calculated by the NICE technical team from LYGs reported per treatment arm



ERG Comments

Conclusions

Company model appears to be logical and methodologically sound

The model appeared to have captured the key features of people with advanced
or metastatic urothelial cancer

Model most sensitive to changes made to the overall survival extrapolation
» ERG would liked to have seen greater consideration of other survival curves
for both OS and PFS in the scenario analysis
Other key area of uncertainty relates to method of estimating utility values

The majority of the incremental life-year benefit derives from the extrapolated
data rather than observed data

For the estimation of the subgroups the company varied the survival modelling
but used the same model parameters (such as age and gender)

Unit costs and incidence of additional adverse events that cancer patients
typically exhibit, such as dyspnoea, hypertension, and abdominal pain were not
considered in the company model

78



Innovation

* The company considered pembrolizumab to be innovative for the
following reasons:

* Pembrolizumab was been granted a Promising Innovative Medicines
(PIM) and positive EAMS Scientific Opinion for the treatment of
melanoma and NSCLC

+ platinum-based chemotherapy and taxane regimens remain the
foundation of second-line treatment for the majority of patients with
urothelial cancer, and have not significantly improved the 1-year and 5-
year survival rates

* Due to its distinct mechanism of action, pembrolizumab has
demonstrated significant survival benefit and improved tolerability
profile compared to chemotherapy regimens and is expected to provide
a durable response for patients with advanced or metastatic urothelial
cancer, following treatment with platinum-containing chemotherapy.
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End-of-life criteria

The treatmentis Median OS is lower than 24 months:
LEILEICEL g CUELIS Following treatment with platinum-based
with a shortlife chemotherapy, people have a short life expectancy

DG ENSAL LI ELLA with median survival measured in only a few
less than 24 months {0l E

There is sufficient Pembrolizumab offers an extension to life of at
AT TR R [T 1 I least 3 months compared to UK SOC:

WUEIRULR LT IS « Median OS for pembrolizumab in trial was 10.3
offers an extension (95% Cl, 8.0, 11.8) months compared to 6.9
(CANEAGIELNAG K (95% Cl, 5.3, 8.1) months for UK SOC (using 2-
least an additional stage model for adjustment)

3 months « Economic model estimates mean number of
months of life gained is 32.5 months compared
to 19 months with UK SOC

ERG critique Overall, the ERG agree that pembrolizumab fulfils
end-of-life treatment
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Key issues for consideration
Cost-effectiveness evidence (l)

*» Appropriateness and plausibility of the cost-effectiveness
evidence for:

* The overall population (pembrolizumab versus UK standard of care)?
» The PD-L1 negative, positive, and strongly positive subgroups?
» The cancer histology subgroups?

* For the survival modelling:
* most plausible 10-year overall survival estimate?

» most appropriate week to switch from K-M data to parametric curves?
* most appropriate parametric curves?

*Is it plausible that pembrolizumab has a lifetime treatment

effect, irrespective of time or implementation of a stopping
rule?
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Key issues for consideration
Cost-effectiveness evidence (ll)

* For incorporation of utility estimates:
* use of time-to-death method versus the progression-based method?
» use of pooled utilities versus individual utilities per treatment arm?
» choice of algorithm to apply age-related disutility?

* For incorporation of adverse events:

* use of pooled adverse event disutility versus disutility per treatment
arm?

* Any significant health benefits not captured or equality issues
to be taken into account?

* What are the most plausible ICERs?

82



Authors

* Thomas Strong
Technical Lead

* Christian Griffiths
Technical Adviser

+ with input from the Lead Team:
* Malcolm Oswald — lay lead
» Rachel Elliott — cost lead
* William Turner — clinical lead

83



NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal
Pembrolizumab for previously treated urothelial cancer
Final scope

Remit/appraisal objective

To appraise the clinical and cost effectiveness of pembrolizumab within its
marketing authorisation for treating locally advanced and unresectable or
metastatic urothelial cancer in adults whose disease has progressed on or
after prior platinum-containing chemotherapy.

Background

Urothelial carcinoma is cancer of the transitional cells (TCC) which form the
inner lining of the bladder, urethra, ureter, or renal pelvis. Urothelial carcinoma
is most common in the bladder and accounts for 90% of urothelial cancers.
Most urothelial cell carcinomas of the bladder are TCCs, which can be split
into papillary carcinomas and flat carcinomas. Papillary carcinomas often
grow towards the centre of the bladder, without going into deeper layers (non-
invasive) but sometimes these can grow deeper into the bladder wall and are
more likely to spread (invasive). Flat carcinomas do not grow toward the
hollow part of the bladder and remain in the inner layers (non-invasive). Other
types of bladder cancers include squamous cell carcinoma (beginning in thin
flat cells) and adenocarcinoma (beginning in cells which make and release
mucus and other fluids). These types of bladder cancer arise as a result of
chronic irritation and inflammation.

There were 10,300 diagnoses of bladder cancer in 2013, accounting for 1 in
every 30 new cases of cancer each year’-2. Overall incidence is 11.4 per
100,000 and is more common in men than women (3:1)2. The majority of
cases are in those over the age of 60 but can also affect younger people too*
3. Smoking is a major factor in the cause of bladder cancer3.

Patients with metastatic or advanced urothelial cancer may receive treatment
with surgery and/or radiotherapy. Chemotherapy may be given before
(neoadjuvant) or after surgery and/or radiotherapy in an attempt to improve
cure rates. If the urothelial cancer is too advanced for surgery/radiotherapy or
has recurred after these treatments, chemotherapy can be used to improve
quality of life and survival. NICE guideline NG2 recommends cisplatin-based
regimens (such as gemcitabine plus cisplatin or accelerated methotrexate,
vinblastine, doxorubicin and cisplatin [MVAC] plus granulocyte stimulating
factor [G-CSF]) for untreated disease or after one prior therapy. In addition,
carboplatin plus gemcitabine maybe considered for untreated disease and
carboplatin or gemcitabine plus paclitaxel may be considered after one prior
therapy. For people whose disease has progressed after platinum-based
chemotherapy, a taxane such as docetaxel or paclitaxel may be given.

National Institute for Health and Care Excellence
Final scope for the appraisal of pembrolizumab for previously treated urothelial cancer
Issue Date: December 2016 10f4



Vinflunine is not recommended for the treatment of advanced or metastatic
transitional cell carcinoma of the urothelial tract that has progressed after
treatment with platinum-based chemotherapy (NICE technology appraisal
272).

The technology

Pembrolizumab (Keytruda, Merck Sharp & Dohme) is a humanised, anti-
programmed cell death 1 (PD-1) antibody involved in the blockade of immune
suppression and the subsequent reactivation of anergic T-cells. It is
administered intravenously.

Pembrolizumab does not currently have a marketing authorisation in the UK
for treating locally advanced or metastatic urothelial bladder cancer after prior
platinum-based chemotherapy. It is being studied in a phase lll clinical trial as
monotherapy in adults with locally advanced and unresectable or metastatic
urothelial cancer that has progressed following a platinum-containing regimen,
compared with vinflunine, paclitaxel, or docetaxel.

Intervention Pembrolizumab

Adults with locally advanced and unresectable or
metastatic urothelial cancer that has progressed on or
after platinum-containing chemotherapy.

Population

Comparators e Retreatment with 15t line platinum-based
chemotherapy (only for people whose disease
has had an adequate response)

e Docetaxel
e Paclitaxel

e Best supportive care

Outcomes The outcome measures to be considered include:
e overall survival
e progression-free survival

e response rates (e.g. duration of response and
disease control rate)

e adverse effects of treatment

¢ health-related quality of life

National Institute for Health and Care Excellence
Final scope for the appraisal of pembrolizumab for previously treated urothelial cancer
Issue Date: December 2016 20f4


https://www.nice.org.uk/guidance/TA272/chapter/1-Guidance
https://www.nice.org.uk/guidance/TA272/chapter/1-Guidance

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 comparator technologies will be taken
into account.

Other
considerations

If the evidence allows, consideration will be given to
subgroups based on cancer histology and biological
markers (PD-1 or CD274 antigen).

If appropriate, the appraisal should include consideration
of the costs and implications of additional testing for
biological markers, but will not make recommendations
on specific diagnostic tests or devices.

Guidance will only be issued in accordance with the
marketing authorisation. Where the wording of the
therapeutic indication does not include specific
treatment combinations, guidance will be issued only in
the context of the evidence that has underpinned the
marketing authorisation granted by the regulator.

Related NICE
recommendations
and NICE
Pathways

Related Technology Appraisals:

Vinflunine for the treatment of advanced or metastatic
transitional cell carcinoma of the urothelial tract. (2013)
NICE technology appraisal guidance 272. Reviewed
November 2015. Decision to transfer to static list.

Atezolizumab for treating metastatic urothelial bladder
after platinum-based chemotherapy NICE technology
appraisal ID939. Expected publication date: September
2017

Related Guidelines:
Bladder cancer: diagnosis and management (2015)
NICE guideline NG2.

Improving outcomes in urological cancers (2002) NICE
cancer service guidance. Published September 2002.

Related Interventional Procedures:
Laparoscopic cystectomy NICE interventional procedure
guidance 287. Published February 2009.

National Institute for Health and Care Excellence
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http://www.nice.org.uk/guidance/ta272
http://www.nice.org.uk/guidance/ta272
https://www.nice.org.uk/guidance/indevelopment/gid-ta10111
https://www.nice.org.uk/guidance/indevelopment/gid-ta10111
http://www.nice.org.uk/guidance/ng2
http://www.nice.org.uk/Guidance/CSGUC
http://www.nice.org.uk/guidance/ipg287

Electrically-stimulated intravesical chemotherapy for
superficial bladder cancer NICE interventional procedure
guidance 277. Published November 2008

Intravesical microwave hyperthermia with intravesical
chemotherapy for superficial bladder cancer NICE
interventional procedure guidance 235. Published
October 2007.

Related Quality Standards:
Bladder cancer NICE quality standard. Published
December 2015

Related NICE Pathways:
Bladder cancer (2015) NICE pathway.

Related National
Policy

National Service Frameworks
Cancer

Other policies
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Matrix of consultees and commentators

e Merck Sharp & Dohme
(pembrolizumab)

Patient/carer groups

Action Bladder Cancer UK
Black Health Agency

Cancer 52

Cancer Black Care

Cancer Equality

Fight Bladder Cancer

HAWC

Helen Rollason Cancer Charity
Independent Cancer Patients Voice
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British Gynaecological Cancer Society
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Board of Community Health Councils in
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Healthcare Improvement Scotland
Medicines and Healthcare products
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Actavis UK (docetaxel, gemcitabine,
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Hospira (carboplatin, docetaxel,
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Medac (docetaxel, gemcitabine,
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Peckforton Pharmaceuticals (paclitaxel)
Sanofi (docetaxel)

Seacross Pharmaceuticals (docetaxel)
Sun Pharmaceuticals UK (carboplatin,
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appeal)
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Royal Pharmaceutical Society
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UK Clinical Pharmacy Association
UK Health Forum

UK Oncology Nursing Society
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NHS Foundation Trust

Others

e Department of Health

NHS England

NHS Newbury and District CCG
NHS Sheffield CCG

Welsh Government

Royal College of General Practitioners

Society and College of Radiographers

University College London Hospitals

Relevant research groups

Cochrane Prostate Diseases and
Urologic Cancers Group

Institute of Cancer Research

MRC Clinical Trials Unit

National Cancer Research Institute
National Cancer Research Network
National Institute for Health Research
Urothelial Cancers Research Group,
Leeds Institute of Cancer & Pathology

Associated Public Health Groups

Public Health England
Public Health Wales

NICE is committed to promoting equality, eliminating unlawful discrimination and
fostering good relations between people who share a protected characteristic and
those who do not. Please let us know if we have missed any important organisations
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Definitions:

Organisations that accept an invitation to participate in the appraisal; the company that
markets the technology; national professional organisations; national patient
organisations; the Department of Health and the Welsh Government and relevant NHS
organisations in England.

The company that markets the technology is invited to make an evidence submission,
respond to consultations, nominate clinical specialists and has the right to appeal against
the Final Appraisal Determination (FAD).

All non-company consultees are invited to submit a statement?, respond to consultations,
nominate clinical specialists or patient experts and have the right to appeal against the
Final Appraisal Determination (FAD).

Commentators

Organisations that engage in the appraisal process but that are not asked to prepare an
evidence submission or statement, are able to respond to consultations and they receive
the FAD for information only, without right of appeal. These organisations are: companies
that market comparator technologies;

Healthcare Improvement Scotland; other related research groups where appropriate (for
example, the Medical Research Council [MRC], National Cancer Research Institute);
other groups (for example, the NHS Confederation, NHS Alliance and NHS Commercial
Medicines Unit, and the British National Formulary.

All non-company commentators are invited to nominate clinical specialists or patient
experts.

"Non-company consultees are invited to submit statements relevant to the group
they are representing.
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BTD Breakthrough Therapy Designation
CAA Commercial access agreement

CDF Cancer Drugs Fund

CEA Cost-Effectiveness Analysis

Cl Confidence Interval

CPS Combined positive score

CR Complete response

CSR Clinical Study Report

CTA Clinical Trial Assay

CTCAE Common Terminology Criteria for Adverse Events
CTLA-4 Cytotoxic T-lymphocyte-associated protein 4
DAEs Discontinuations due to adverse-events
DCR Disease control rate

DMC Data Monitoring Committee

DSU Decision Support Unit

EAMS Early Access to Medicines Scheme
ECls Event of Clinical Interest

ECOG Eastern Cooperative Oncology Group
eCRF Electronic case report form

eDMC External data monitoring committee
EGFR Epidermal Growth Factor Receptor
EMA European Medicines Agency

eMit Electronic Market Information Tool
EORTC- European Organisation for Research and Treatment Cancer Quality of Life
QLQC30 Questionnaire

EQ-5D EuroQoL 5 Dimensions

ERG Evidence Review Group

ESMO European Society for Medical Oncology
FAS Full analysis set

FDA Food and Drug Administration

FFPE Formalin-fixed, paraffin-embedded
FWER Family-wise type 1 error rate

G-CSF Granulocyte-colony stimulating factor
HR Hazard Ratio

HRG Healthcare Resource Group

HRQoL Health-related quality of life

HSD Hwang Shih DeCani

HTA Health technology assessment

IA1 First Interim-Analysis
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IA2 Second Interim-Analysis

ICER Incremental cost-effectiveness ratio

IHC Immunohistochemistry

INV Investigator evaluation

IPCW Inverse probability censoring weighted

irAEs Immune-related AEs

IRC independent review committee

irRC Immune-related response criteria

ISPOR International Society for Pharmacoeconomics and Outcomes Research

ITT Intention-to-treat

Y Intravenous

IVRS/IXRS Interactive Voice Response System/ Interactive Voice and Web Response
System

KM Kaplan-Meier

MedDRA Medical Dictionary of Regulatory Activities

MHRA Medicines and Healthcare Products Regulatory Agency

MIMS Monthly Index of Medical Specialties

MK-3475 Pembrolizumab - Keytruda®

MRA Market Ready Assay

MSD Merck Sharp and Dohme Ltd

MVAC Methotrexate, vinblastine, doxorubicin and cisplatin

NCCN National Comprehensive Cancer Network

NICE National Institute for Health and Care Excellence

NLCA National Lung Cancer Audit

NMA Network meta-analysis

NSCLC Non-small cell lung cancer

ORR Obijective Response Rate

0S Overall Survival

PA Prototype Assay

PAS Patient Access Scheme

PbR Payment by results

PD Progressive Disease

PD-1 Programmed death 1 protein

PD-L1 Programmed cell death 1 ligand 1

PFR Progression-free rate

PFS Progression free survival

PH Proportional hazards

PIM Promising Innovative Medicines

PK Pharmacokinetics

PPS Post-progression state

PR Partial response

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses

PRO Patient Reported Outcomes

PS Performance status

PSSRU Personal and Personal and Social Services Research Unit

PTs Preferred terms

PT-DC Platinum-based doublet chemotherapy

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

Q3w Every 3 weeks

RCT Randomised Controlled Trial

RECIST Response Evaluation Criteria in Solid Tumours

RPSFT Rank-preserving structural failure time

RR Response rate
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SAE

Serious adverse event

SCLC Small cell lung cancer

SD Stable Disease

SD Standard Deviation

SE Standard Error

SmPC Summary of Product Characteristics
SOC Standard of Care

STA Single technology assessment

TA Technology Appraisal

TC Tumour cells

TNM Tumour, Node, and Metastases
TOT Time on treatment

TRAEs Treatment-related adverse

TTD Time to death

TTO Time trade off

UK United Kingdom of Great Britain and Northern Ireland
usS United States of America

VAS Visual Analogue Scale

VAT Value-Added Tax
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1. Executive summary

The term urothelial cancer encompasses cancer of the bladder, renal pelvis, ureter and
urethra. Of these, bladder cancer is the predominant type of urothelial cancer, and is the 7™
most commonly diagnosed cancer in the UK(: 2 and when specifically considering incidence
in men, it is the 4" most common cancer in the UK 3. Although smoking has been identified
as a major contributing factor to the development of urothelial cancer 4 in over 50% of cases
the actual cause of the disease is unknown. Despite it being a common cancer, research into
urothelial cancer has, until recently, lagged behind other cancer types. Consequently there
have been no major advances in the systemic therapy for urothelial cancer in almost 25

years.®

The survival rate for patients diagnosed with stage IV advanced bladder cancer is
low; currently, such patients face a poor prognosis, with an estimated 5-year survival rate of
just 10%.©® Consequently, there remains a critical unmet medical need for more effective

therapy options for this patient population.

Pembrolizumab is a highly selective, humanised monoclonal antibody against programmed
death 1 (PD-1) that prevents PD-1 from engaging with its ligands PD-L1 and PD-L2. The drug
first received a marketing authorisation for use in patients with metastatic melanoma in 2015
and was subsequently recommended for use in the NHS by NICE for this patient population.
In 2016, the marketing authorisation for pembrolizumab was expanded to authorise its use for
the treatment of locally advanced or metastatic non-small cell lung cancer (NSCLC) in adults
whose tumours express PD-L1 and who have received at least one prior chemotherapy
regimen. Patients with EGFR or ALK positive tumour mutations should also have received
approved therapy for these mutations prior to receiving pembrolizumab. Use in the NHS for
this patient population was recommended by NICE in January 2017 (TA428). A further licence
indication was added to the marketing authorisation for pembrolizumab in January 2017,
authorising its use as first-line treatment of metastatic NSCLC in adults whose tumours
express PD-L1 with a 250% tumour proportion score (TPS) with no EGFR or ALK positive
tumour mutations. A submission to NICE covering this patient population is currently under

review (ID990), with final guidance due in June 2017.

With this submission, pembrolizumab is proposed to be used as a treatment option for adult
patients with locally advanced/unresectable or metastatic urothelial cancer that has
progressed on or after platinum-containing chemotherapy. KEYNOTE-045 is a phase Il
randomised controlled trial (RCT) (median follow up in the pembrolizumab arm of 10.3 months;

range 0.2 to 20.8 months) which serves as the evidence base for the efficacy of
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pembrolizumab in the patient population of relevance to this submission. The results from the
second interim analysis (IA2) of KEYNOTE-045 demonstrate both statistically significant and
clinically meaningful overall survival (OS) benefit for all patients, regardless of level of PD-L1

expression on tumour cells (see section 4.7).

On the basis of the results from IA2 of KEYNOTE-045, the Data Monitoring Committee (DMC)
recommended that KEYNOTE-045 be stopped early to allow a formal within study crossover
phase to be implemented in the protocol, in order to give the patients who were receiving SOC

the opportunity to receive pembrolizumab.

The results from 1A2 of KEYNOTE-045 demonstrate that therapy with pembrolizumab 200mg
Q3W significantly prolongs OS (HR 0.73; 95% CI: 0.59, 0.91; p=0.002) compared with SOC
(which in the trial comprised of Investigator’s choice of docetaxel, paclitaxel or vinflunine). The
significant OS improvement associated with pembrolizumab 200mg Q3W was also
demonstrated after applying statistical methods to adjust for any treatment switching in the
control arm, which may have occurred following the end of ftrial assigned
treatment. Additionally, compared to SOC, pembrolizumab 200mg Q3W was associated with
both a higher response rate (21.1% vs. 11.4%), and a longer median duration of response

(not reached [range, 1.6+ to 15.6+ months] vs. 4.3 months [range, 1.4+ to 15.4+]).

Survival benefit favouring pembrolizumab was demonstrated across subgroups such as
Eastern Cooperative Oncology Group performance status (ECOG PS), liver metastasis,
baseline haemoglobin and time from prior chemotherapy. As KEYNOTE-045 utilised a therapy
as part of the SOC arm (vinflunine) which has not been recommended by NICE, subgroup-
analyses have been presented for the comparison of pembrolizumab versus the comparators
of relevance to the UK (UK SOC: docetaxel and paclitaxel). The results of these subgroup
analyses have demonstrated the enhanced efficacy of pembrolizumab and form the basis of

the clinical efficacy inputs for the economic model (see section 5).

Results for subgroups based on PD-L1 expression level and histology have been presented
as these were pre-specified subgroups in KEYNOTE-045. However given the small sample
sizes in these subgroups, results should be interpreted with caution. In urothelial cancer, PD-
L1 tumour expression level is measured by the combined proportion score (CPS) which
consists of the percentage of PD-L1—positive tumour cells (TCs) and infiltrating immune cells
relative to the total number of TCs as measured using the PD-L1 IHC 22C3 pharmDx assay
on samples collected by core needle or excisional biopsies or in resected tissue. The PD-L1
positive population is defined as those with CPS = 1%, while CPS = 10% defines the PD-L1

strongly positive population. The assay used in the determination of CPS PD-L1 expression
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level in urothelial cancer patients is the same assay used for the determination of TPS level
in NSCLC patients.

The base-case analyses cover the all-comers population, given that KEYNOTE-045
demonstrated efficacy in patients regardless of the aforementioned subgroup factors. Also,
the current treatment pathway for urothelial cancer is not based on tumour histology, as the

majority of urothelial cancers are of transitional cell histology.

In KEYNOTE-045, AEs of grade 3-5 severity attributed to treatment occurred in over three
times as many patients treated with SOC compared with pembrolizumab (49.4% vs. 15.0%);
and fewer discontinuations due to drug-related AEs occurred among patients in the
pembrolizumab 200 mg Q3W arm compared to the SOC arm. Overall, the safety profile of
pembrolizumab remains consistent with previously reported findings in patients other tumour
types.’ ¥ The enhanced efficacy and safety profile of pembrolizumab versus SOC

demonstrated in KEYNOTE-045 is corroborated by improvements in HRQoL.

As per the submission to NICE which is currently under review for first-line treatment of NSCLC
(ID990), this submission utilises the 200mg fixed dose in a Q3W dosing regimen for patients
with previously-treated urothelial cancer. A fixed dosing scheme reduces complexity in the

logistical chain at treatment facilities and reduces wastage.

The cost-effectiveness of pembrolizumab was evaluated through the development of a three-
state partitioned survival model, with the three states being PFS, post-progression and death,
in line with the modelling approach taken in previous oncology HTA submissions to NICE (see
section 5.2). 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 time-to-death utilities derived from EQ-5D data collected in
KEYNOTE-045 trial. Clinical and economic outcomes were projected over a 35-year time
horizon to cover the anticipated lifetime of the population initiating second-line therapy and

assessed as part of this submission.

A two-part piecewise approach was used on the basis of KEYNOTE-045 data, following NICE
DSU guidance and recent NICE submissions. The results demonstrate that pembrolizumab,
as an end of life therapy, meets the NICE criteria to be considered a cost-effective use of NHS
resources. The model estimates that patients treated with pembrolizumab gain 0.86 additional
QALYS compared to UK SOC. The incremental cost-effectiveness ratio (ICER) when
comparing pembrolizumab to UK SOC is £45,861. The probability of pembrolizumab being
the most cost-effective treatment at a threshold of £50,000 per QALY gained is therefore 58%.
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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 mostly affect of the cost-effectiveness
analyses results were the extrapolation of OS, the dose intensity, the discount rates and the
utilities for long-term survivors. The sensitivity analyses conducted demonstrated that the cost-

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

The availability of pembrolizumab as a treatment option in England, for patients with urothelial
cancer following treatment with platinum-based chemotherapy, will represent a step-change
in the treatment options available and will provide patients and clinicians with a long-overdue,

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 Table 1 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

Population Adults with locally advanced and Adults with locally Our submission reflects the population covered by
unresectable or metastatic urothelial cancer | advanced/unresectable or the clinical trial supporting this submission, although
that has progressed on or after platinum- metastatic urothelial cancer that we anticipate a broader label (i.e. our anticipated
containing chemotherapy. has progressed on or after label covers the treatment of locally advanced or

platinum-containing chemotherapy | metastatic urothelial carcinoma in adults who have
received prior chemotherapy, rather than prior
platinum-based chemotherapy).

Intervention Pembrolizumab Pembrolizumab 200 mg Q3W In line with the anticipated licence and with the final

NICE scope.

Comparator (s)

e Retreatment with 1st line platinum-
based chemotherapy (only for people
whose disease has had an adequate
response)

e Docetaxel

o Paclitaxel

e Best supportive care (BSC)

e Docetaxel
e Paclitaxel

No evidence exists for a comparison between
pembrolizumab and retreatment with 1st line
platinum-based chemotherapy; therefore the latter
has not been considered as a comparator in this
submission. Although re-treatment with platinum-
based chemotherapy is included in the NICE clinical
guideline on bladder cancer, some of these
treatment regimens are used off-label and there is
limited evidence on the value of their use in this
setting.

BSC has not been considered as a relevant
comparator in the population of interest, as
alternative active treatments (e.g. docetaxel and
paclitaxel) are available.

Outcomes

The outcome measures to be considered
include:

e overall survival (OS)

e progression-free survival (PFS)

The outcome measures considered
include:

e OS

e PFS

In line with NICE final scope
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e response rates (RRs)
e adverse effects (AEs) of treatment
e health-related quality of life (HRQoL)

¢ RRs
e AEs of treatment
¢ HRQoL

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 comparator
technologies will be taken into account.

The cost-effectiveness is expressed
in terms of an incremental cost per
quality-adjusted life year (QALY).

The time horizon considered is 35
years.

Costs are considered from an NHS
and PSS perspective.

In line with NICE final scope

Subgroups to be

If the evidence allows, consideration will be

The following subgroups have been

Although subgroup analyses have been presented

considered given to subgroups based on cancer considered: for the various subgroups listed, the base-case
histology and biological markers (PD-1 or e Histology subgroups analysis covers the all-comers population.
CD274 antigen). o Predominant
transitional cell 90% of bladder cancer (which is the most common
carcinoma type of urothelial cancer) is of transitional cell
o Pure transitional cell histology('*), and 87% of ureter and renal pelvis
carcinoma cancers are transitional cell histology.('® In
e PD-L1 positive (CPS21%) KEYNOTE-045, 71% of the population were of
e PD-L1 strongly positive transitional cell histology. The current treatment
(CPS210%) pathway for urothelial cancer is not based on tumour
histology, and therefore the all-comers population
should be considered the population of relevance to
this submission.
Special N/A N/A N/A

considerations
including issues
related to equity
or equality
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1.2 Description of the technology being appraised

The technology being appraised is described in Table 2 below:

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:

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

e 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.

o 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.

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

product characteristics

Indication to which this submission relates:

e KEYTRUDA as monotherapy is indicated for the
treatment of locally advanced or metastatic
urothelial carcinoma in adults who have received
prior chemotherapy.

Please note that in a late change to the regulatory strategy,
the regulatory submission filed also included an indication
for first-line treatment, as specified below:

o KEYTRUDA as monotherapy is indicated for the
treatment of locally advanced or metastatic
urothelial carcinoma in adults who are not eligible
for cisplatin-containing chemotherapy.

However this submission only covers pembrolizumab for
the treatment of locally advanced or metastatic urothelial
carcinoma in adults who have received prior
chemotherapy, as specified above, and as previously
covered by the NICE scoping process and decision
problem meeting.

Method of administration and

dosage

200 mg every three weeks (Q3W); intravenous (V)
infusion.

Pembrolizumab for previously treated advanced or metastatic urothelial cancer [ID1019] Page 20 of 243




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 locally advanced and unresectable or
metastatic urothelial cancer that has progressed on or after platinum-containing chemotherapy
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 [N

A regulatory variation to the product licence for pembrolizumab is currently under review by
the EMA, to broaden the eligible population for this drug. The anticipated approval date for
this variation is Q3 2017, and the anticipated licence indication is “KEYTRUDA as
monotherapy is indicated for the treatment of locally advanced or metastatic urothelial

carcinoma in adults who have received prior chemotherapy”.

The innovative nature of pembrolizumab has been recognised on a number of occasions. Most
recently in February 2017 the United States (US) Food and Drug Administration (FDA) granted
the drug Breakthrough Therapy Designation (BTD) and priority review for the first-line
treatment of patients with advanced or metastatic urothelial cancer who are ineligible for
cisplatin-containing therapy; and for patients with patients with advanced or metastatic
urothelial cancer at disease progression on or after platinum-containing chemotherapy. The
FDA'’s Breakthrough Therapy Designation is intended to expedite the availability of promising
new therapies that are planned for use, alone or in combination, to treat a serious or life-
threatening disease or condition when preliminary clinical evidence indicates substantial

improvement over existing therapies on one or more clinically significant endpoints.
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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 evidence presented in this submission is derived from the second interim analysis
(IA2) of KEYNOTE-045("8 7). a suitably powered phase Ill randomised controlled trial (RCT)
of pembrolizumab 200 mg Q3W (anticipated licence dose and schedule, relevant to this
submission) versus investigator’s choice standard of care (SOC) chemotherapy regimens
(docetaxel, paclitaxel or vinflunine), in a patient population relevant to the anticipated label:
patients with metastatic or locally advanced/unresectable urothelial cancer that has recurred

or progressed following platinum-containing chemotherapy (see section 4.7).

The baseline characteristics of the patients included in KEYNOTE-045 were as expected for
patients with advanced urothelial cancer, and representative of the patients who are

anticipated to receive pembrolizumab in UK clinical practice (see section 4.5).

The efficacy results from IA2 of KEYNOTE-045("% ') demonstrate the substantial benefit of
pembrolizumab in subjects with urothelial carcinoma who have received platinum-containing

chemotherapy, in the overall population, regardless of PD-L1 level of expression.

In this study, pembrolizumab was associated with a statistically significant and clinically
meaningful improvement in the primary endpoint of OS (HR = 0.73; p=0.0022) versus
treatment with SOC chemotherapy in the overall population. Subgroup analysis was
remarkably consistent with the primary findings, providing further evidence of the survival
benefit of pembrolizumab over SOC chemotherapy among important subgroups such as
ECOG-PS, liver metastasis, haemoglobin, time from prior chemotherapy, prior platinum
(cisplatin vs carboplatin), Investigator’s choice of chemotherapy in control arm (paclitaxel,

docetaxel or vinflunine), and Bellmunt risk scores.

Three alternative treatment switching adjustment methods were applied to adjust for the
switching observed in KEYNOTE-045 (see section 4.7). All methods adjusting for treatment
switching in the control arm provide treatment estimates that are larger (HR in a range of 0.68
to 0.70) than the ITT estimate (HR=0.73). Survival improvement was observed across all key
subgroups. In addition, pembrolizumab was associated with both a higher response rate
compared to control group (21.1% vs. 11.4% respectively), and a longer median duration of

response (not reached [range, 1.6+ - 15.6+months] vs. 4.3 months [range, 1.4+ - 15.4+]).
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Although treatment with pembrolizumab was not associated with a statistically significant
improvement in PFS versus treatment with SOC chemotherapy (HR = 0.98; p=0.416) in the
overall population at the time of database cut-off, Kaplan-Meier estimates show a separation
in favour of pembrolizumab after the 6-month time point and a plateau in the tail of the curve,

suggesting a meaningful benefit for some subjects.

Treatment with pembrolizumab was shown to be associated with a statistically significant and
clinically meaningful improvement in ORR versus treatment with chemotherapy (21.1% vs

11.4%, p=0.0011) in the overall population.

Responses to pembrolizumab typically occurred within 2 months and were durable, with the
median DOR not reached in the pembrolizumab arm at the time of database cut-off (range:

1.6+ to 15.6+ months), whereas the median DOR for chemotherapy was 4.3 months.

The improved benefit in OS, ORR, and response duration for pembrolizumab as compared to
SOC chemotherapy is corroborated by improvements in health-related status/QoL scores.
Subjects treated with pembrolizumab had significantly better health status/QoL compared with
subjects treated with chemotherapy (as demonstrated by the higher EORTC QLQ-C30 global
health status/QoL score over time) and a longer time to deterioration in the pembrolizumab

arm compared with control (see section 4.7).

The observed safety profile of the pembrolizumab arm was consistent with the safety profile
for pembrolizumab established to date, and demonstrates that pembrolizumab is well tolerated
in the target population, offering favourable tolerability compared to SOC chemotherapy
regimens. Fewer subjects in the pembrolizumab arm experienced AEs, drug-related AEs,
grade 3-5 AEs and grade 3-5 drug related AEs compared to those in the SOC chemotherapy
arm (see section 4.12). Additionally, there was a lower frequency of drug-related AEs leading
to treatment discontinuation in the pembrolizumab arm (5.6%) compared with the control arm
(11.0%). In general, the frequency and severity of each adverse event of special interest
(AEQOSI) observed during the trial were similar to the previously described characterisation of
the safety profile of pembrolizumab. No new safety risk was observed in association with

pembrolizumab in the target population
As the comparator arm in KEYNOTE-045 comprised a mix of three different SOC

chemotherapy regimens, a systematic search of the literature was conducted in order to

assess the feasibility of conducting an indirect and mixed treatment comparison through a
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Network Meta-Analysis (NMA), to estimate the efficacy of pembrolizumab versus specific
chemotherapy regimens. The systematic search resulted in trials that did not form a connected
network; hence an NMA was not feasible. However post-hoc subgroup analyses of the data
from KEYNOTE-045 was conducted, to focus only on the data concerning comparators of
relevance to England (i.e. paclitaxel and docetaxel, excluding the NICE non- recommended
comparator vinflunine). The results of these analyses are presented in Section 4.8, and
demonstrate the enhanced efficacy of pembrolizumab versus the individual chemotherapy

regimens of relevance to UK practice.

The evidence provided is robust and consistently demonstrates both a statistically significant
and clinically meaningful benefit of pembrolizumab compared to SOC for adults with
metastatic or locally advanced/unresectable urothelial cancer that has recurred or progressed
following platinum-containing chemotherapy. These data underscore the substantial 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, i.e. docetaxel and
paclitaxel, in patients with advanced or metastatic urothelial cancer following treatment with

platinum-containing chemotherapy.

In line with the modelling approach taken in previous HTAs, cost-effectiveness was evaluated
through the development of a three-state partitioned survival model, with the three states being
PFS, post-progression and death (see section 5.2). 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 35-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 using time-to-death utilities derived from EQ-5D data collected in KEYNOTE-045

trial.

In order to exclude the vinflunine comparator arm which is not recommended by NICE, the
clinical evidence used to populate the UK SOC arm was derived from post-hoc analyses of
the KEYNOTE-045 ftrial. For the UK SOC, OS was estimated by adjusting for treatment

switching using a two-stage adjustment method.
PFS and OS for pembrolizumab and UK SOC were modelled using a piecewise approach:

=  For OS, KEYNOTE-045 KM data was used for the initial period of 40 weeks, on the
basis of the changes to cumulative hazards, and a log-normal distribution was fitted

afterwards following standard parametric approaches.

= For PFS, KEYNOTE-045 KM data was used for the first 21 weeks, at which point the
third radiologic assessment occurred. This was followed by extrapolating using an

exponential distribution.

Section 5 details the development of the de novo economic model for pembrolizumab, with
Table 3 below presenting the results for the main population of patients with advanced or

metastatic urothelial cancer considered in this submission.

The model estimates that patients treated with pembrolizumab gain 0.86 additional QALYS

compared to UK SOC. The incremental cost-effectiveness ratio (ICER) when comparing
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pembrolizumab to UK SOC is £45,861. The probability of pembrolizumab being the most cost-
effective treatment at a threshold of £50,000 per gained QALY is 58%.

Results from multiple sensitivity analyses showed the ICER to be consistently below £50,000
per QALY (discounted, with the PAS). The inputs that mostly affect the cost-effectiveness
results relate to the extrapolation of OS, utilities for long-term survivors, discount rates and
dose intensity. 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 Total Total LYG Total Incremental | Incremental | ICER (£)
costs (£) QALYs costs (£) QALYs Versus
baseline
(QALYsS)
UK SOC £20,820 1.59 1.09 - - -
Pembrolizumab [ £60,053 2.71 1.95 £39,233 0.86 £45,861
ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life
years
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2. The technology

2.1 Description of the technology

Brand name: KEYTRUDA®

Generic hame: pembrolizumab

Therapeutic class: BNF Category “Other immunomodulating drugs” (08.02.04).(1®)

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 (Figure 1). 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).

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
L *
TCR MHC TCR MHC TCR ® MHC
0—QFr e —Q<n
¢ " * _J
ry
PD  PDLUPDAL2 * /
PD-1 -_—K PD-L1/PD-L2 PD-1 -_\k PD-L1/PD-L2
Keytruda Keytruda
Pembrolizumab Pembrolizumab

T-Cell Receptor (TCR): Activates T-cells when it recognizes antigens bound to MHC molecules

Major Histocompatibility Complex (MHC): Membrane-bound proteins that present peptide antigens 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 regulatory status

e Application submitted _
« CHMP Opinion expected: || G

o Estimated date of Marketing Authorisation: _

2.2.2: Anticipated indication in the UK

KEYTRUDA as monotherapy is indicated for the treatment of locally advanced or metastatic

urothelial carcinoma in adults who have received prior chemotherapy.

KEYTRUDA as monotherapy is indicated for the treatment of locally advanced or metastatic

urothelial carcinoma in adults who are not eligible for cisplatin-containing chemotherapy.

Please note, as described in section 1.2, this submission only focuses on the first of the above
mentioned populations (adults with urothelial carcinoma who have received prior

chemotherapy)

2.2.3: Anticipated restrictions or contraindications that are likely to be included in the

draft summary of product characteristics (SmPC)

Please see Appendix 1.

2.2.4: Draft SmPC

The draft SmPC has been included as an appendix — see Appendix 1. Please note this draft
SmPC includes provisional indication wording which will be subject to change as the regulatory
review progresses. Therefore the final approved indication wording, as well as other sections

of the SmPC, may differ compared to the one presented in Appendix 1.

2.2.5 Draft EMA assessment report

The draft EMA assessment report is currently unavailable.

2.2.6: Summary of the main issues discussed by the requlatory authorities

Not applicable — public assessment report currently unavailable
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2.2.7: Anticipated date of availability in the UK

The anticipated commercial launch date following regulatory approval is _

2.2.8: Details of regulatory approval outside of the UK

Not applicable

2.2.9: Other health technology assessments in the UK

MSD will be making a submission to the Scottish Medicines Consortium (SMC) in
I o the anticipated licence indication.

2.3 Administration and costs of the technology

Table 4: Costs of the technology being appraised

Cost Source
Pharmaceutical Concentrate for solution for infusion Draft SmPC (see
formulation Appendix 1)

Acquisition cost
(excluding VAT) *

List price: 100mg vial = £2,630.

A PAS is already in place with the Department of
Health in a form of a simple discount ( to the
list price of pembrolizumab. The NHS acquisition
cost (excl. VAT) is: 100mg vial =

Department of Health

Method of Intravenous infusion Draft SmPC (see
administration Appendix 1)

Doses Induction dose: 200mg Draft SmPC (see
Appendix 1)

Dosing frequency 200mg every 3 weeks until disease progression or Draft SmPC (see
unacceptable toxicity Appendix 1)

Average length of a
course of treatment

Based on KEYNOTE-045 trial, the average time on
therapy per patient is 5.60 months, equivalent to
8.81 cycles received per patient treated with
pembrolizumab 200mg Q3W during a course of
treatment

CSR KEYNOTE-045
(16)

Average cost of a
course of treatment

The average cost per treatment course is: £46,341
at list price

KEYNOTE-045 (16)

Anticipated average
interval between
courses of treatments

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

Draft SmPC (see
Appendix 1)

Anticipated number of
repeat courses of
treatments

Repeated treatment is not anticipated

Draft SmPC (see
Appendix 1)

Dose adjustments

No dose adjustment is expected

Draft SmPC (see
Appendix 1)

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.
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2.4 Changes in service provision and management

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 technoloqy 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 as an outpatient on a 3-

weekly cycle, with a duration of administration of 30 minutes per infusion.

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 technoloqgy 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 ongoing 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

2.5.1 State whether and how the technology is a 'step-change’ in the management of

the condition

Unlike the treatment of other more common cancers, customising therapy based on histology
is not the standard approach in the treatment of urothelial cancer. Over the last decade,
platinum-based chemotherapy and taxane regimens have remained the foundation of second-
line treatment for the majority of patients with urothelial cancer, and have not significantly

improved the 1-year and 5-year survival rates."

There is currently a high unmet need for urothelial cancer therapies that prolong survival
without greatly increasing toxicity or significantly compromising patients’ quality of life. Due to
its distinct mechanism of action, pembrolizumab has demonstrated significant survival benefit
and improved tolerability profile compared to chemotherapy regimens and is expected to
provide a durable response for patients with advanced or metastatic urothelial cancer,

following treatment with platinum-containing chemotherapy.(1¢: ")

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.?® In October 2014 the FDA granted pembrolizumab BTD for the
treatment of patients with advanced (metastatic) NSCLC whose disease has progressed after
other treatments. @3 In October 2015 pembrolizumab was granted 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. @ In September 2016, the FDA granted BTD and priority review
for the first-line treatment of patients with advanced non—small cell lung cancer whose tumours
express PD-L1.%% The innovative nature of pembrolizumab was most recently recognized
when the FDA granted BTD for the second-line treatment of patients with locally advanced or
metastatic urothelial cancer with disease progression on or after platinum-containing

chemotherapy.
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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. 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

The term urothelial cancer describes cancers which may arise from the transitional cells in the
endothelium of the bladder, renal pelvis, ureter and urethra.?”) Transitional cells are cells that
can stretch as the organ expands and are most commonly found in the urinary system (Figure
2). For this reason, urothelial cancer is the predominant histologic type of urinary tract cancer
in the UK accounting for approximately 90% of bladder, renal pelvis, ureter and urethra

cancers.@”)

Whilst bladder is the 7" most commonly diagnosed cancer in the UK®, urothelial cancer of
the renal pelvis is significantly less common, accounting for 7% of all diagnosed kidney
cancers, and urothelial cancer of the ureter is 4 times less likely to occur than in the kidney®®
30) Urothelial cancers are most prevalent in the male population, occurring at approximately a

3:1 ratio.®"

Figure 2: Cross sectional view of the bladder?

@9~

Ureter
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Most urothelial cancers of the bladder can be divided into two predominant histologies; flat
carcinomas and papillary carcinomas. Flat carcinomas are non-invasive, as they remain in the
inner layers of the bladder wall and do not grow toward the hollow part of the bladder. Papillary
carcinomas grow towards the centre of the bladder, they can be non-invasive however they
often grow deeper into the bladder wall and become invasive. Other types of bladder cancers
include squamous cell carcinoma, which begins in thin flat cells and adenocarcinoma which
begins in the mucus producing cells. These types of bladder cancer arise as a result of chronic

irritation and inflammation @3

Urothelial carcinoma is staged according to the Tumour-Node-Metastasis classification, based
on the primary tumour size and extent (T), regional lymph node involvement (N), and presence
or absence of distant metastases (M)®%. This information is combined to assign an overall
stage of O, I, II, lll or IV: In stage 0 the cancer is in the innermost layer of the epithelial lining.
In stages | and Il the cancer starts to grow in through the connective tissue and into the muscle
layer of the bladder/renal pelvis/urethra wall. Around 75% of newly diagnosed urothelial
bladder cancers are non-muscle invasive, which has a high rate of recurrence (70% and
progression into muscle invasive disease (10-25%)3% 3¢, In stage Il the cancer has grown
through the muscle into the fat layer. In stage IV the cancer has spread to the wall of the
abdomen or pelvis, the distant lymph nodes or on to other organs such as the liver, bone or

brain (Figure 3).

Figure 3: Staging system — bladder cancer(®?
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Urothelial carcinomas are associated with a variety of risk factors, the most important being
smoking ¥. Tobacco smoke contains aromatic amines which when renally excreted exert a
carcinogenic effect on the entire urinary system. For this reason, the risk of developing bladder
cancer is 2-6 times greater in smokers than in non-smokers®”. A study by Jensen et al. found
that the risk from smoking appears to be higher still for ureteral and renal pelvic cancers than
for bladder cancer.®® Following smoking, occupational exposure to carcinogens such as
processing paint, dye, metal and petroleum products in industrial areas has been attributed to

a large proportion of urothelial carcinomas.®

Urothelial carcinoma harbors multiple chromosomal abnormalities, including mutations,
amplifications, insertions, deletions and translocations. In cancers of other sites, molecular
aberrations are important markers of prognosis and response to treatment; however targeted

therapeutic treatment options for bladder cancer are currently limited.®® 49

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

Urothelial bladder cancer can sometimes be detected early due to recognisable symptoms
such as blood in the urine (haematuria). Other symptoms include burning when passing urine,
increased urinary frequency or urgency, and pain in the lower abdomen or back. However in
women, these symptoms are commonly mistaken for a urinary tract infection (UTI), which may
lead to a delay in diagnosis.® Due to the intermittent nature of bladder cancer, it can appear
that treatment with antibiotics has “cured” the symptoms, potentially delaying the route to

diagnosis.“"

Around a third (36.7%) of bladder cancer cases occur as a result of tobacco smoking and 6%
occur as a result of occupational exposure, reduction in exposure to both is reflected in

declining bladder cancer rates of 0.76% annually.“2 4%

There is a lack of data for survival statistics in urothelial cancer; however survival rates in
bladder cancer, which accounts for a large proportion of urothelial cancers, is strongly
correlated to the stage of disease at diagnosis. Survival at 5 years is as high as 86-89% when

diagnosed at Stage | but drops to as low as 9-11% when diagnosed at stage 1V.“#%

There has been little change in survival rates in recent years, particularly for those diagnosed
with transitional cell carcinoma of the renal pelvis where prognosis is lower than those with
other types of kidney cancer. In part, this is a consequence of the differing biology of the
disease with it being less easy to detect at an earlier disease stage, whilst there have also

been fewer advances in development of successful systemic therapies.“%)
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The maijority of patients who are diagnosed with muscle invasive urothelial cancer will be
offered radical treatment, such as a full cystectomy.® This can present a difficult emotional
issue and lifestyle adjustment for both patients and carers, as post-operative quality of life is
consistently and significantly lower than the general population, due to poor urinary and sexual

function.“”- 48

Urothelial cancer, like all cancers, imposes a burden to society, not only in terms of years of
life lost (YLL) due to premature death, but also due to the corresponding loss of contribution
to the economy and the substantial health care costs associated with its management. A study
by Leal et al. estimated that informal care and productivity losses due to mortality and
morbidity account for 18% and 29% whilst healthcare costs account for 53% of the total cost
of bladder cancer.®® In 2001-2002, the total cost for bladder cancer in the UK was £55.39

million, of which superficial disease cost £35.25 million.%

3.3: Clinical pathway of care showing the context of the proposed
use of the technology

The clinical care pathway (Figure 4) for patients with locally advanced or metastatic urothelial
cancer is determined by the performance status and level of renal function of the patient.
According to the current NICE guideline for the diagnosis and treatment of bladder cancer
(NG2)“®, published in February 2015, if a patient has progressed after first-line chemotherapy,
but they have adequate renal function (typically defined as a GFR of 60 ml/min/1.73m? or
more) and they are otherwise physically fit (have an ECOG performance status of 0 or 1), they
should be considered for second-line chemotherapy with gemcitabine in combination with
cisplatin, or accelerated (high-dose) MVAC (methotrexate, vinblastine, doxorubicin and

cisplatin) in combination with granulocyte-colony stimulating factor (G-CSF) .

People with incurable locally advanced or metastatic urothelial bladder cancer who have
progressed after first-line chemotherapy, but who are unsuitable candidates to receive
cisplatin-based chemotherapy, or who choose not to have it, should be considered for second-
line chemotherapy with carboplatin in combination with paclitaxel or gemcitabine in
combination with paclitaxel. Although both of these regimens are common in UK clinical
practice, at the time of NICE guideline publication,“® neither carboplatin in combination with
paclitaxel nor gemcitabine in combination with paclitaxel had a UK marketing authorisation for

this indication. The NICE guideline states that the prescriber should follow relevant
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professional guidance, taking full responsibility for the decision and informed consent should

be obtained and documented.

The NICE Final scope for this appraisal confirms that for people whose disease has
progressed after platinum-based chemotherapy, a taxane such as docetaxel or paclitaxel may

be given.

In the UK, vinflunine is not recommended within its marketing authorisation for the treatment
of advanced or metastatic transitional cell carcinoma of the urothelial tract that has progressed

after treatment with platinum-based chemotherapy.®"

With this submission, pembrolizumab is proposed to be used as a second-line treatment

option for adult patients with locally advanced or metastatic urothelial cancer.

The proposed positioning of pembrolizumab in the treatment pathway (Figure 4) is expected
to displace the use of platinum-doublet chemotherapy, or gemcitabine in combination with
paclitaxel as a second-line treatment option for patients with locally advanced or metastatic
urothelial cancer, as well as displacing docetaxel or paclitaxel as a third-line treatment option

for patients with locally advanced or metastatic urothelial cancer.
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Figure 4: Treatment algorithm for locally advanced or metastatic urothelial bladder cancer with proposed positioning of pembrolizumab

Patients with locally advanced or metastatic
urothelial bladder cancer

Patients with an ECOG performance status of 0-2 if a cisplatin-based chemotherapy
regimen is unsuitable, for example, because of poor ECOG performance status,
inadequate renal function (typically defined as GFR of less than 60 ml/min/1.73m?) or
comorbidity

Patients who are are otherwise physically fit (have ECOG performance status of
0 or 1) and have adequate renal function (typically defined as a GFR of 60
ml/min/1.73m? or more).

cisplatin-based chemotherapy regimen (such as cisplatin in carboplatin in combination with gemcitabine’, to people with locally
combination with gemcitabine, or accelerated [high-dose] MVAC in advanced or metastatic urothelial bladder cancer with an ECOG
combination with granulocyte-colony stimulating factor [G-CSF]) performance status of 0-2 if a cisplatin-based chemotherapy regimen is

to patients who are otherwise physically fit unsuitable, for example, because of poor ECOG performance status,
inadequate renal function

second-line chemotherapy with gemcitabine in second-line chemotherapy with carboplatin in combination with paclitaxel? or
_ combination with cisplatin, or accelerated (high- gemcitabine in combination with paclitaxel® for people with incurable locally
Pembrolizumab dose) MVAC in combination with G-CSF advanced or metastatic urothelial bladder cancer for whom cisplatin-based
chemotherapy is not suitable, or who choose not to have it

Docetaxel or Paclitaxel
Pembrolizumab

TAlthough this use is common in UK clinical practice, at the time of publication (February 2015), carboplatin in combination with gemcitabine did not have a UK marketing authorisation for this
indication. The prescriber should follow relevant professional guidance, taking full responsibility for the decision. Informed consent should be obtained and documented. See the General Medical
Council's Prescribing guidance: prescribing unlicensed medicines for further information

2Although this use is common in UK clinical practice, at the time of publication (February 2015), carboplatin in combination with paclitaxel did not have a UK marketing authorisation for this
indication. The prescriber should follow relevant professional guidance, taking full responsibility for the decision. Informed consent should be obtained and documented. See the General Medical
Council's Prescribing guidance: prescribing unlicensed medicines for further information.

SAlthough this use is common in UK clinical practice, at the time of publication (February 2015), gemcitabine in combination with paclitaxel did not have a UK marketing authorisation for this
indication. The prescriber should follow relevant professional guidance, taking full responsibility for the decision. Informed consent should be obtained and documented. See the General Medical

Council's Prescribing guidance: prescribing unlicensed medicines for further information.

Pembrolizumab for previously treated advanced or metastatic urothelial cancer [ID1019] Page 38 of 243



3.4: Information about the life expectancy of people with the

disease or condition in England and the source of the data

Urothelial cancer is the predominant histologic type of urinary tract cancer in the UK
accounting for approximately 90% of bladder, renal pelvis, ureter and urethra
cancers.?"Whilst bladder is the 7"" most commonly diagnosed cancer in the UK, urothelial
cancer of the renal pelvis is significantly less common, accounting for 7% of all diagnosed
kidney cancers, and urothelial cancer of the ureter is 4 times less likely to occur than in the
kidney.(8-30)

Urothelial cancer is potentially curable when diagnosed at an early stage; however
approximately 14% of those diagnosed with bladder cancer present at stage IV displaying
metastases, which is associated with a poor prognosis. In England alone there were 4,504

deaths from bladder cancer in 2014.G"

An unusual attribute of bladder cancer is that there is a significant difference (approximately
11%) between the percentage of men and women surviving at 1 year following diagnosis; this
phenomenon has been reported worldwide with a number of potential rationales, such as sex

hormones, tumour biology and earlier diagnosis in men, postulated to explain the difference.®?

Survival at 1 year is as high as 94% when diagnosed with stage | disease, but this drops to
33% for those diagnosed with stage IV disease. In contrast to the 1-year survival statistics, 5-
year survival statistics show that for those diagnosed with stage | disease, estimated 5-year
survival drops to 86-89%, whereas for those diagnosed with stage IV disease, estimated 5-
year survival is only 9-11%, which is reflective of the poor prognosis for those with late stage

bladder cancer.®4

The number of expected cases of cancers of the urinary system for 2017 in England is 10,205;
of which 90% are expected to be transitional in histology and 14% are stage IV at time of
diagnosis. In total, 502 patients are expected to be eligible for treatment with pembrolizumab

in the second line setting (see Table 5 and section 6.2).
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Table 5: Estimated patient numbers for England, 2017-2021

Year 2017 2018 2019 2020 2021
Total urothelial cancer cases 10,205 10,352 10,501 10,653 10,806
Total stage IV urothelial cancer 1,286 1,304 1,323 1,342 1,362
cases

Total 2_L stage IV patients with 502 510 517 524 532
urothelial cancer

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

used

The clinical pathway of care for patients with locally advanced or metastatic bladder cancer,
according to the NICE guideline for the diagnosis and treatment of bladder cancer (NG2)®“®)

has been described in Section 3.3.

In January 2013, NICE issued technology appraisal guidance (TA272)®" confirming that
vinflunine is not recommended within its marketing authorisation for the treatment of advanced
or metastatic transitional cell carcinoma of the urothelial tract that has progressed after

treatment with platinum-based chemotherapy.

In December 2015, NICE published Quality Standards (NICE QS106)©% that define clinical

best practice regarding the diagnosis and management of bladder cancer in adults.
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3.6: Details of other clinical guidelines and national policies

Details of other clinical guidelines and national policies are summarised below:

European Association of Urology (EAU) (2016)5%

EAU published clinical practice guidelines in 2016 to provide evidence-based advice to
support urologists in the management of patients with muscle invasive and metastatic bladder

cancer.

The guidelines recommended that for patients progressing after platinum-based combination
chemotherapy for metastatic disease, vinflunine should be offered. Alternatively, treatment

within a clinical trial setting may be offered.

European Society for Medical Oncology (ESMQ)®%

ESMO has recently published updated clinical practice guidelines concerning the diagnosis,

treatment and follow-up of bladder cancer.

The guideline finds the data for second line treatment of metastatic bladder cancer highly
variable. It recommends that patients with poor comorbid status or impaired renal function
receiving second line treatment, who have disease progression less than 12 months from the
initial treatment, should be given the option of either vinflunine or a taxane based
chemotherapy. Patients with poor comorbid status or impaired renal function who have
disease progression more than 12 months from the initial treatment should be given the option

of platinum based re-challenge.

Patients with progressed metastatic disease who have poor renal function but are physically
fit (ECOG status of <2) may receive best supportive care or seek novel treatments through

enrollment in a clinical trial.

National Comprehensive Cancer Network (NCCN) (8

The National Comprehensive Cancer Network state in their guidelines for the treatment of
bladder cancer that, although no standard therapy exists in the second line treatment of

urothelial carcinoma, single-agent taxane or gemcitabine are among the preferred agents.

Scottish Intercollegiate Guidelines Network®”)

In 2005, SIGN produced a guideline for the Management of transitional cell carcinoma of the

bladder; however as it is over ten years old, it has been withdrawn from the public domain.
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3.7: Issues relating to current clinical practice, including variations
or uncertainty about established practice

We are not aware of any issues relating to current clinical practice. A comprehensive NICE
guideline regarding the diagnosis and treatment of bladder cancer is available (see section

3.5 above) and provides clear recommendations.

3.8: Equality issues

We do not anticipate any equity or equality issues.
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4. Clinical effectiveness

4.1 Identification and selection of relevant studies

4.1.1: Systematic review

A systematic literature review was conducted according to a previously prepared protocol, to
identify relevant studies to inform both direct and indirect comparisons between the

interventions included in this submission. Further details are provided below.

4.1.2: Search strateqgy description

A systematic literature search was conducted June 08, 2016 in Medline, EMBASE, and
Cochrane Central Register of Controlled Trials databases, from inception to present. The
database searches were supplemented with searches of the clinical trial registries (US
National Institute of Health’s (NIH) ClinicalTrials.gov and the EU Clinical Trials register) and
manual searches of conference proceedings from the American Society of Clinical Oncology
(ASCO), European Association of Urology (EAU), and the European Society for Medical
Oncology (ESMO) (for the past two years). Additionally, the company’s own records were
checked to identify additional study information that had not yet been published in a peer-

reviewed journal.

The search strategy was pre-specified in terms of population, interventions, comparisons,
outcomes, and study design (PICOS criteria presented in Table 6), and also incorporated a
study design filter to identify randomised controlled trials (RCTs) (see Appendix 2 for full
details of the search strategy by database). To meet the requirements of different regulatory
authorities, all the comparators recommended for treatment of advanced/unresectable or
metastatic urothelial carcinoma with progression after treatment with a platinum-based
chemotherapy were included in the search strategy (see Appendix 2). However, to address
the decision problem set by NICE, only studies with comparators relevant to the UK setting
have been included (see PICOS eligibility criteria in Table 6). Cispatin+gemcitabine and
MVAC (methotrexate, vinblastine, doxorubicin, cisplatin) were added as interventions after the
original search was run, so a separate search was conducted on February 08, 2017, in all
three databases for these interventions, with all population and study design terms identical

to the original search. Appendix 2 provides full details of the search strategy utilised.
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4.1.3: Study selection

Description of the inclusion and exclusion selection criteria, lanquage restrictions, and

the study selection process

Two investigators working independently reviewed all abstracts and proceedings identified by
the search. 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.

For selection of pembrolizumab specific studies, only the RCTs comparing pembrolizumab
with any of the relevant comparators were included (see Table 6). For selection of studies
which could be relevant for indirect and mixed treatment comparisons, those RCTs with

comparisons between any of the interventions of interest were included (see section 4.10.1).

Table 6: Eligibility criteria used in the search strategy

Clinical Inclusion criteria Exclusion criteria
effectiveness
Population Patients with advanced/unresectable or metastatic
urothelial carcinoma recurring or progressing
following platinum-based chemotherapy (2L)
Intervention Pembrolizumab / MK-3475 Any other intervention

Comparators | ° Paclitaxel/Gemcitabine Any other comparison

. Carboplatin/Paclitaxel

. Cisplatin+gemcitabine

. MVAC (methotrexate, vinblastine,
doxorubicin, cisplatin)

. Docetaxel

° Paclitaxel

Outcomes At least one of the following outcomes: Other efficacy and safety

. Overall survival (OS)

Progression-free survival (PFS)

Overall response rate

Time to Progression (TTP)

Duration of Response (DOR)

Serious (grade 3 and above) adverse
events (not used for study selection)
Immune-related toxicity (regardless of
grade)

Health Related Quality of Life (HRQoL)*

outcomes to be considered
for analysis, but each study
must include at least one of
those presented to the left

Study design

Randomised controlled trials (RCTs)

Non-randomised clinical
trials, prospective and
retrospective observational
studies, case studies

Language
restrictions

English

Any other language

Note: Studies were not to be included based on reporting of adverse events; *— HRQoL scales were
not limited during the screening process
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4.1.4: Flow diagram of the numbers of studies included and excluded at each stage

The electronic searches yielded 10,898 citations (Medline: n = 3,320; EMBASE: n = 6,767,
Cochrane Clinical Trial Registry: n = 1,503) through the database searches. No additional
citations were identified through searches of conference proceedings or clinical trial registries.
Of the 10,898 citations identified, 31 were selected for full text review. Of these, 25 were
excluded for not meeting the PICOS criteria. Two company records were added at this stage
(KEYNOTE 045 conference proceeding and clinical study report)'® ' giving rise to four
studies (three primary and three secondary publications, plus one CSR and one conference
proceeding) that were included in the evidence base for the potential network of indirect
evidence (see section 4.10). As shown in the PRISMA flow diagram (Figure 5) one study,
KEYNOTE-045 (reported in one conference proceeding and one clinical study report [CSR]"¢:
") which met the inclusion/exclusion criteria of the systematic review (Table 6), provides the
evidence base for the direct evidence of pembrolizumab in the population covered by the
decision problem. A complete reference list of the included studies has been provided in

Appendix 3.
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Figure 5: PRISMA flow diagram of the systematic review process
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4.1.5: Single study data drawn from multiple sources

A list of studies relevant to the decision problem is given in Table 7.

KEYNOTE-045 data consists of one conference proceeding!'” and one CSR(® (in addition to

an entry in clinicaltrials.gov(®)

4.1.6: Complete reference list for excluded studies

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

provided in Appendix 3.
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4.2 List of relevant randomised controlled trials

4.2.1: List of relevant RCTs involving the intervention of interest

Table 7: List of relevant RCTs

Trial number
(acronym)

Population

Intervention

Comparator

Primary study
reference

KEYNOTE-045

e Histologically or
cytologically-confirmed
diagnosis of urothelial
cancer of the renal pelvis,
ureter, bladder, or urethra.

e Experienced progression or
recurrence of urothelial
cancer following receipt of a
first-line platinum-containing
regimen (cisplatin or
carboplatin)

e Received no more than two
prior lines of systemic
chemotherapy for metastatic
urothelial cancer.

e Measureable disease based
on RECIST 1.1 as assessed
by the investigator/site
radiologist.

e ECOG Performance status
of 0,10r2

Pembrolizumab
200 mg IV Q3W

e Paclitaxel 175 mg/m2 Q3W
e Docetaxel 75 mg/m2 Q3W

e Vinflunine 320 mg/m2 Q3W

SOC (comprised of one of the following):

e ClinicalTrials.gov
reference:
NCT02256436%8)

e KEYNOTE-045
Clinical Study
Report(16)

e KEYNOTE-045
conference
proceeding('”

Pembrolizumab for previously treated advanced or metastatic urothelial cancer [ID1019]

Page 48 of 243




4.3 Summary of methodology of the relevant randomised

controlled trials

4.3.1: Key aspects of listed RCTs

KEYNOTE-045""¢ 17

Trial design:

KEYNOTE-045 was a randomised, active-controlled, multi-site, open-label phase lll trial of
intravenous (IV) pembrolizumab monotherapy versus investigator’s choice of either paclitaxel,
docetaxel or vinflunine, in patients with metastatic or locally advanced/unresectable urothelial

cancer that had recurred or progressed following platinum-containing chemotherapy.

After a screening phase of 42 days, patients were randomised in a 1:1 ratio to receive
pembrolizumab 200 mg IV every 3 weeks (Q3W) or the control, which comprised of the
investigator’s choice of one of the following standard of care (SOC) chemotherapy regimens

listed below:

e Paclitaxel 175 mg/m? Q3W
e Docetaxel 75 mg/m? Q3W

e Vinflunine 320 mg/m? Q3W

Investigators had to select one treatment among the control arm options before randomisation

occurred, to use in the event that the subject was randomised to the control arm.

Randomisation occurred centrally using an interactive voice response system / integrated

web response system (IVRS/IWRS), and was stratified according to the following factors:

e Eastern Cooperative Oncology Group (ECOG) Performance Scale (0/1vs. 2)

e Presence or absence of liver metastases

e Haemoglobin (= 10 g/dL vs. <10 g/dL)

e Time from completion of most recent chemotherapy (<3 months or =23 months [90

days])

Subjects with ECOG 2 could only be enrolled if liver metastases were absent,

haemoglobin is 210 g/dL, and time from completion (last dose) of most recent
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chemotherapy is 2 3 months (90 days).

The design of KEYNOTE-045 is depicted in Figure 6 below:

Figure 6: Study design of KEYNOTE-045

Stratification by: MK-3475 PD 0os/
200mg q3wk > Safety
1. ECOG status Randomize Follow-
0/lor2 Up
2. Liver ]
metastases 11 Investigator’s
presence or Choice: PD 0os/
absence » Safety
3. Hemoglobin Paclitaxel Follow-
<10 g/dLor 175 mg/m? g3wk Up
>10 g/dL Docetaxel
4. Time from last 75 mg/m? q3wk
dose of prior Vinflunine
chemotherapy 320 mg/m? q3wk
<3 months (90
days) or > 3
months

Note: The overall proportion of subjects receiving vinflunine in the control arm was initially planned to
be capped at approximately 35%, however, the cap was never implemented Vinflunine was a
comparator option only in countries in which vinflunine was approved for the treatment of metastatic
urothelial carcinoma. Docetaxel was a comparator option only for subjects with a total bilirubin <1 x
upper limit of normal (ULN), and an aspartate aminotransferase (AST) and/or alanine aminotransferase
(ALT) 1.5 x ULN if alkaline phosphatase was also >2.5 x ULN.

MK3475 = pembrolizumab

Q3W = every 3 weeks

KEYNOTE-045 was an open-label trial; therefore, the study Sponsor, investigator and patients

were aware of the treatment administered.

Although the trial was open label, analyses or summaries generated by randomised treatment
assignment, actual treatment received, and/or PD-L1 biomarker status was limited and
documented. Access to the allocation schedule for summaries or analyses was restricted to
an unblinded external statistician, and, as needed, an external scientific programmer

performing the analysis, who had no other responsibilities associated with the study.
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In addition, imaging data for the primary analysis were centrally reviewed by independent
radiologist(s) without knowledge of subject treatment assignment, in order to minimise bias in

the response assessments.

Further details concerning the dose selection and timing of dose administration for the

pembrolizumab arm is provided in Appendix 4.

The first on study radiographic imaging assessment was performed at 9 weeks (=7 days)
from randomisation and then every 6 weeks (=7 days) thereafter or more frequently if

clinically indicated.

Treatment on study continued until one of the following:

¢ Radiographic disease progression as determined by the investigator/site radiologist

¢ Unacceptable adverse experiences (AEs)

e Intercurrent illness that prevented further administration of treatment

¢ Investigator's decision to withdraw the subject

o The subject had a confirmed positive serum pregnancy test

e Non-compliance with trial treatment or procedure requirements

e The subject was lost to follow-up

e Completed 24 months of treatment with pembrolizumab (Note: 24 months of study
medication was calculated from the date of first dose. Patients who stopped
pembrolizumab after 24 months could be eligible for up to1 year of additional study
treatment if they progressed after stopping study treatment provided they met the
requirements as specified in the study protocol)

e Administrative reasons

e Withdrawal of consent for treatment

When a subject discontinued/withdrew from participation in the ftrial, all applicable activities
scheduled for the final trial visit were performed at the time of discontinuation. A subject who

discontinued from the trial was not replaced.

Discontinuation of treatment was to be considered for subjects in the pembrolizumab arm who
had attained a confirmed CR that had been treated for at least 24 weeks with pembrolizumab
and had at least 2 treatments with pembrolizumab beyond the date when the initial CR was
declared. Subjects who subsequently experienced radiographic disease progression could be

eligible for up to 1 year of additional treatment with pembrolizumab at the discretion of the
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Investigator if no cancer treatment had been administered since the last dose of
pembrolizumab, the subject met the safety parameters listed in the Inclusion/Exclusion
criteria, and the trial was open. This retreatment is termed the Second Course Phase of this
study. Subjects resumed therapy at the same dose and schedule at the time of initial
discontinuation, and treatment was to be administered for up to one additional year. Response
or progression in the Second Course Phase did not count towards the ORR and PFS of the

primary endpoint in this trial.

Each subject in KEYNOTE-045 was followed for 30 days after the end of treatment, for AE
monitoring (serious adverse events (SAEs) were collected for 90 days after the end of
treatment). Subjects who discontinued for reasons other than PD had post-treatment follow-up
for disease status until PD, initiating a non-study cancer treatment, withdrawing consent, or
becoming lost to follow-up. After documented PD, each subject was followed by telephone for
OS every 12 weeks until death, withdrawal of consent, or the end of the trial, whichever

occurred first.

Eligibility criteria:

The key inclusion/exclusion criteria are provided below:

Key inclusion criteria:

A patient must have met all of the following criteria to be eligible to participate in this study:

e Be willing and able to provide written informed consent/assent for the trial.

o Be 218 years of age on day of signing informed consent.

e Have histologically or cytologically-confirmed diagnosis of urothelial cancer of the renal
pelvis, ureter, bladder, or urethra. Both transitional cell and mixed transitional/non-
transitional cell histologies were allowed, but transitional cell carcinoma had to be the
predominant histology. Subjects with non-urothelial cancer of the urinary tract were not
allowed.

e Have had progression or recurrence of urothelial cancer following receipt of a first-line
platinum-containing regimen (cisplatin or carboplatin):

o Received a first-line platinum-containing regimen in the metastatic setting or
for inoperable locally advanced disease; or

o Received adjuvant platinum-containing therapy following cystectomy for
localised muscle-invasive urothelial cancer, with recurrence/progression <12

months following completion of therapy; or
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o Received neoadjuvant platinum-containing therapy prior to cystectomy for
localised muscle-invasive urothelial cancer, with recurrence <12 months
following completion of therapy.

Note: Primary chemoradiation given for subjects who were not considered
surgical candidates was not considered a line of therapy for the purpose of this
study.
Note: Subjects with locally advanced unresectable disease who subsequently
became eligible for surgery after platinum containing therapy were not eligible
for this study, unless they subsequently had disease recurrence in the
metastatic setting

e Have received no more than two prior lines of systemic chemotherapy for

metastatic urothelial cancer.

o Subjects for whom the most recent therapy had been a non-platinum-based
regimen following progression/recurrence on platinum-based therapy (i.e. third-
line subjects) were eligible if they had progressed/recurred on their most recent
therapy.

Note: primary chemoradiation for unresectable muscle-invasive bladder cancer
with the aim of bladder preservation was not considered a prior line of systemic
therapy for the purposes of determining study eligibility.

e Have provided tissue for biomarker analysis from an archival tissue sample or newly
obtained core or excisional biopsy of a tumour lesion not previously irradiated.

e Have measureable disease based on RECIST 1.1 as assessed by the investigator/site
radiologist.

e Have a performance status of 0, 1 or 2 on the ECOG Performance Scale, as assessed
within 10 days prior to treatment initiation.

o Demonstrated adequate organ function as defined in the study protocol.

e Female subjects of childbearing potential had to have a negative urine or serum
pregnancy test within 72 hours prior to receiving the first dose of study medication.

e Female subjects of childbearing potential had to be willing to use 2 methods of birth
control or be surgically sterile, or abstain from heterosexual activity for the course of
the study through 120 days after the last dose of pembrolizumab or 180 days after the
last dose of paclitaxel, docetaxel or vinflunine.

¢ Male subjects had to agree to use an adequate method of contraception starting with
the first dose of study therapy through 120 days after the last dose of study

pembrolizumab or 180 days after the last dose of paclitaxel, docetaxel or vinflunine.
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Key exclusion criteria

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

e Had disease that was suitable for local therapy administered with curative intent.

e Was currently participating in or had participated in a study of an investigational agent
or was using an investigational device within 4 weeks prior to the first dose of trial
treatment.

e Had a diagnosis of immunodeficiency or was 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 could have been approved
after consultation with the Sponsor.

e Had a prior anti-cancer monoclonal antibody (mAb) within 4 weeks prior to study Day
1 or who had not recovered (i.e., < Grade 1 or at baseline) from AEs due to agents
administered more than 4 weeks earlier.

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

Note: Subjects with < Grade 2 neuropathy or < Grade 2 alopecia were an exception to
this criterion and could qualify for the study.

Note: If subject received major surgery, they must have recovered adequately from the
toxicity and/or complications from the intervention prior to starting therapy.

e Had a known additional malignancy that was progressing or required active treatment.
Exceptions included basal cell carcinoma of the skin, squamous cell carcinoma of the
skin that had undergone potentially curative therapy or in situ cervical cancer. A history
of prostate cancer that was identified incidentally following cystoprostatectomy for
bladder cancer was acceptable, provided that the following criteria were met: Stage
T2NOMO or lower; Gleason score <6, prostate specific antigen undetectable

e Had known active central nervous system (CNS) metastases and/or carcinomatous
meningitis.

e Had an active autoimmune disease requiring systemic treatment within the past 3
months or a documented history of clinically severe autoimmune disease, or a
syndrome that required systemic or immunosuppressive agents.

e Had active cardiac disease, defined as:

o Myocardial infarction or unstable angina pectoris within 6 months of the first

date of study therapy.
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o History of serious ventricular arrhythmia (i.e. ventricular tachycardia or
ventricular fibrillation), high-grade atrioventricular block, or other cardiac
arrhythmias requiring anti-arrhythmic medications (except for atrial fibrillation
that is well controlled with antiarrhythmic medication); history of QT interval
prolongation.

o New York Heart Association (NYHA) Class Ill or greater congestive heart
failure, or left ventricular ejection fraction of < 40%.

o Had evidence of interstitial lung disease or active non-infectious pneumonitis.

e Had an active infection requiring systemic therapy.

e Had a history of severe hypersensitivity reaction to paclitaxel or to other drugs
formulated with polyoxyethylated castor oil, to docetaxel or other drugs formulated with
polysorbate 80, or to vinflunine or other vinca alkaloids.

e Required ongoing therapy with a medication that was a strong inhibitor of the CYP3A4
enzymes.

e Had a history or current evidence of any condition, therapy, or laboratory abnormality
that could confound the results of the trial, interfere with the subject’s participation for
the full duration of the trial, or was not in the best interest of the subject to participate,
in the opinion of the treating investigator.

e Had known psychiatric or substance abuse disorders that would interfere with
cooperation with the requirements of the trial.

o Was pregnant or breastfeeding, or expecting to conceive or father children within the
projected duration of the trial, starting with the screening visit through 120 days after
the last dose of trial treatment.

e Had received prior therapy with an anti-PD-1 or anti-PD-L1 agent, or with an agent
directed to another co-inhibitory T-cell receptor.

e Had received prior chemotherapy for urothelial cancer with all available study therapies
in the control arm (i.e. both prior paclitaxel and docetaxel in regions where vinflunine
is not an approved therapy, or prior paclitaxel, docetaxel and vinflunine in regions
where vinflunine is an approved therapy).

e Had a known history of Human Immunodeficiency Virus (HIV) (HIV-1/2 antibodies).

e Had known active Hepatitis B (e.g., HBsAg reactive) or Hepatitis C (e.g., HCV RNA
[qualitative] is detected).

e Had received a live virus vaccine within 30 days of planned start of trial treatment.

Settings and locations where the data were collected:
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This was a global study conducted in 29 countries: Japan, United States, Israel, Italy, Spain,
France, Hungary, Taiwan, Austria, Denmark, Germany, Turkey, Australia, the Netherlands,
South Korea, Belgium, Canada, Chile, New Zealand, Norway, Portugal, Romania, United

Kingdom, Ireland, Peru, Poland, Puerto Rico, Singapore, and Sweden .

Four patients from the UK participated in the study at two UK sites.

Trial drugs and concomitant medications:

Subjects were randomised in a 1:1 ratio to receive IV pembrolizumab 200mg Q3W or the
control, which comprised the investigator's choice of SOC chemotherapy (paclitaxel,

docetaxel or vinflunine). Details of the trails treatments are provided in Table 8 below:

Table 8: KEYNOTE-045 trial treatments

Drug Dose/Potency Dose R_oqte of_ Regimenl'l_'reatment Use
Frequency | Administration Period

Pembrolizumab | 200 mg Q3w IV infusion Day 1 of each cycle Experimental

Paclitaxel? 175 mg/m? Q3w IV infusion Day 1 of each cycle Active
comparator

Docetaxel? 75 mg/m? Q3w IV infusion Day 1 of each cycle Active
comparator

Vinflunine? 320 mg/m? Q3w IV infusion Day 1 of each cycle Active
comparator

a In case of mild hepatic impairment (total bilirubin = 1.25 x ULN), paclitaxel was to be started at a dose of 135 mg/m?.
Docetaxel was a comparator option only for subjects with a total bilirubin < 1 x ULN, and an AST and/or
ALT < 1.5 x ULN if alkaline phosphatase was also > 2.5 x ULN.

b In case of ECOG-PS of 2 1 or ECOG-PS of 0 and prior pelvic irradiation, vinflunine was to be started at a dose of
280 mg/m2. In the absence of any hematological toxicity during the first cycle causing treatment delay or dose
reduction, the dose was to be increased to 320 mg/m? Q3W for the subsequent cycles. See Section 5.2.1.2.1 of the
protocol [16.1.1] for additional guidelines on dose modification for vinflunine, including starting doses in the setting of
mild renal and hepatic impairment and in the elderly.

Note: Vinflunine was only a comparator option in countries where vinflunine was approved for the treatment of metastatic

urothelial cancer.

1V = intravenous

For the control chemotherapy options, Investigators had to select one treatment among the
control arm options before randomisation occurred to use in the event that the subject was

randomised to the control arm.

Concomitant medications

All treatments that the Investigator considered necessary for a subject’'s welfare could be
administered at the discretion of the Investigator in keeping with the community standards of

medical care. All concomitant medications were recorded on the electronic case report form
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(eCRF) including all prescription, over the counter, herbal supplements, and intravenous (V)
medications and fluids. If changes occurred during the trial period, documentation of drug

dosage, frequency, route, and date were to be included on the eCRF.

All concomitant medications received within 30 days before the first dose of trial treatment and
30 days after the last dose of trial treatment were to be recorded. Concomitant medications
administered after 30 days after the last dose of trial treatment were to be recorded for SAEs
and events of clinical interest (ECIs). Further details of acceptable and prohibited concomitant

medications are provided in Appendix 5.

Primary, secondary and tertiary objectives

Primary objectives:

e To evaluate progression-free survival (PFS) per RECIST 1.1 by blinded independent
radiologists’ (BICR) review of all subjects with recurrent/progressive metastatic
urothelial cancer treated with pembrolizumab (MK-3475) compared to paclitaxel,

docetaxel or vinflunine.

e To evaluate the overall survival (OS) of all subjects with metastatic or locally
advanced/unresectable urothelial cancer that has recurred or progressed following
platinum-based chemotherapy (recurrent/progressive metastatic urothelial cancer),
when treated with pembrolizumab (MK-3475) compared to paclitaxel, docetaxel or

vinflunine.

e To evaluate the PFS per RECIST 1.1 by BICR review of subjects with platinum-
refractory recurrent/progressive metastatic PD-L1 positive urothelial cancer treated

with pembrolizumab compared to paclitaxel, docetaxel or vinflunine.

e To evaluate the OS of subjects with platinum-refractory metastatic or locally
advanced/unresectable PD-L1 positive urothelial cancer, when treated with

pembrolizumab compared to paclitaxel, docetaxel or vinflunine.
e To evaluate the PFS per RECIST 1.1 by BICR review of subjects with platinum-

refractory recurrent/progressive metastatic PD-L1 strongly positive urothelial cancer

treated with pembrolizumab compared to paclitaxel, docetaxel or vinflunine.
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e To evaluate the OS of subjects with platinum-refractory metastatic or locally
advanced/unresectable PD-L1 strongly positive urothelial cancer, when treated with

pembrolizumab compared to paclitaxel, docetaxel or vinflunine

The study was considered to have met its primary objective if the pembrolizumab arm was
superior to paclitaxel, docetaxel or vinflunine at an interim or final analysis when considering

any of the above primary endpoints.

PD-L1 expression of CPS (combined positive score) 21% was described in the protocol as
PD-L1 positive. Strongly positive PD-L1 expression was defined as CPS 210% based on
data from KEYNOTE-052 (external to KEYNOTE-045). The CPS consisted of the percentage
of PD-L1—positive tumour cells (TCs) and infiltrating immune cells relative to the total number
of TCs as measured using the PD-L1 IHC 22C3 pharmDx assay on samples collected by core

needle or excisional biopsies or in resected tissue.

PFS was defined as the time from randomisation to the first documented progressive disease
(PD) per RECIST 1.1 based on BICR review or death due to any cause, whichever occurred

first.
OS was defined as the time from randomisation to death due to any cause. Patients without

documented death at the time of the final analysis were to be censored at the date of the last

follow-up.
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Secondary objectives:

To evaluate the safety and tolerability profile of pembrolizumab (MK-3475) in

subjects with recurrent/progressive metastatic urothelial cancer.

To evaluate the objective response rate (ORR) per RECIST 1.1. by BICR review in
PD-L1 strongly positive, PD-L1 positive and all subjects with recurrent/progressive
metastatic urothelial cancer treated with pembrolizumab (MK-3475) compared to

paclitaxel, docetaxel or vinflunine.

To evaluate PFS per modified RECIST 1.1 by BICR review of PD-L1 strongly
positive, PD-L1 positive and all subjects with recurrent/progressive metastatic
urothelial cancer treated with pembrolizumab (MK-3475) compared to paclitaxel,

docetaxel or vinflunine.

To evaluate the objective response rate (ORR) per modified RECIST 1.1 by BICR
review in PD-L1 strongly positive, PD-L1 positive and all subjects with
recurrent/progressive metastatic urothelial cancer treated with pembrolizumab (MK-

3475) compared to paclitaxel, docetaxel or vinflunine.

To evaluate response duration per RECIST 1.1 by BICR review in PD-L1 strongly
positive, PD-L1 positive and all subjects with recurrent/progressive metastatic
urothelial cancer treated with pembrolizumab (MK-3475) compared to paclitaxel,

docetaxel or vinflunine.

To evaluate PFS per RECIST 1.1 from randomisation to specific time points (6 months,
12 months) by BICR review in PD-L1 strongly positive, PD-L1 positive and all subjects
with recurrent/progressive metastatic urothelial cancer treated with pembrolizumab

(MK -3475) compared to paclitaxel, docetaxel or vinflunine.

ORR was defined as the proportion of the subjects in the analysis population who had either

a complete response (CR) or partial response (PR). Responses were based upon BICR review

per RECIST 1.1. A supportive analysis of ORR was conducted using site radiology review as

defined in the Imaging Review Charter.

PFS and ORR per modified RECIST (mRECIST) were defined as specified for the respective

endpoints using RECIST 1.1, with the exception that a confirmation assessment of progressive

disease (PD) (at least 4 weeks after the initial PD assessment) was required for subjects who
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remained on treatment following a documented PD per RECIST 1.1. Subjects who
discontinued treatment following a documented PD assessment per RECIST 1.1 were
counted as having disease progression on the date of the documented PD assessment.
Supportive analyses were conducted using site radiology review as defined in the Imaging

Review Charter.

For subjects who demonstrated CR or PR, response duration was defined as the time from
first documented evidence of CR or PR until disease progression or death. Response duration
for subjects who had not progressed or died at the time of analysis were to be censored at the
date of their last tumour assessment. Response duration was to be calculated for RECIST 1.1

based on BICR review and site review.
Of note, the terms Blinded independent central review (BICR), blinded central radiologists’
review and independent radiologists’ review all refer to the blinded central radiology

assessment and were used interchangeably throughout the study protocol and CSR('®).

Exploratory objectives:

e To evaluate changes in health-related quality-of-life (HRQoL) assessments from
baseline in subjects with recurrent/progressive metastatic urothelial cancer using the
EORTC QLQ-C30.

e To characterise utilities in previously-treated subjects with recurrent/progressive

metastatic urothelial cancer using the EuroQol EQ-5D.

e To investigate the relationship between PD-L1 expression and response to
pembrolizumab (MK-3475) treatment utilising newly obtained or archival FFPE

tumour tissue.

o To investigate the relationship between pembrolizumab (MK-3475) treatment and
biomarkers predicting response (e.g. immunohistochemistry, proteomic signatures,
genetic variation, and gene expression signatures) utilising newly obtained or

archival FFPE tumour tissue and blood.

e To evaluate PFS as assessed by RECIST 1.1 by investigator review in the next line
of therapy (PFS2) in subjects treated with pembrolizumab (MK-3475) compared to

paclitaxel, docetaxel or vinflunine.
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Clinical procedures/ assessments

Biomarker assessment

Either an archival formalin-fixed, paraffin-embedded (FFPE) tumour sample or a newly
obtained core or excisional biopsy (fine needle aspirate not adequate) was required to be
submitted to a central laboratory for characterisation of PD-L1 expression. PD-L1 expression
was evaluated prospectively in this trial. The tumour tissue had to be received by the central
vendor and deemed adequate for evaluation prior to subject randomisation. If new scientific
data emerged that indicated that an existing biopsy or surgical specimen was sub-optimal for
identification of subjects, only new biopsies would be acceptable for determination of PD-L1

status.

Tumour imaging and assessment of disease

Tumour imaging could be performed by computed tomography (CT) or magnetic resonance
imaging (MRI), but the same imaging technique should have been used in a subject
throughout the trial. CT scan was the preferred imaging modality for this study. Bone scans
were also utilised to assess osseous metastases. Additionally, plain X-ray evaluation was

obtained for symptomatic sites with negative bone scan evaluations.

Local site investigator/radiology assessment based on RECIST 1.1 was used to determine
subject eligibility. All scheduled images for all study subjects from the sites were submitted to
the central imaging vendor. Also, additional imaging (including other modalities) that were
obtained at an unscheduled time point to determine disease progression, as well as imaging
obtained for other reasons but captures radiologic progression, were also to be submitted to

the central imaging vendor.

Initial tumour imaging

Initial tumour imaging was to be performed within 28 days prior to the first dose of trial

treatment. The investigator/site radiologist must have reviewed pre-trial images to confirm the
subject had measurable disease per RECIST 1.1. The baseline imaging scan should also
have been submitted to the central imaging vendor. Bone scans were to be performed at

baseline for all subjects.
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Scans performed as part of routine clinical management were acceptable for use as the
screening scan if they were of diagnostic quality and performed within 28 days prior to the first
dose of trial treatment. The same imaging technique was to be used in a subject throughout
the trial.

Tumour imaging during trial

The first imaging assessment was to be performed at 9 weeks (63 days =7 days) from
randomisation. Subsequent imaging was to be performed every 6 weeks (42 days =7 days)
or more frequently if clinically indicated. After the first 12 months on trial therapy, the imaging
interval should have decreased to every 12 weeks (7 days). Imaging should not have been

delayed for delays in cycle starts or extension of pembrolizumab cycle intervals.

If radiologic imaging by local/site assessment showed PD, tumour assessment could be
repeated by the site = 4 weeks in order to confirm PD with the option of continuing treatment
while awaiting radiologic confirmation of progression (Table 9). If repeat imaging showed
stable disease (SD), partial response (PR), or complete response (CR), treatment could be
continued as per treatment calendar. If repeat imaging still met the threshold for PD (=220%
increase in tumour burden compared to nadir) but showed a reduction in tumour burden
compared to the previous time point, treatment could be continued as per treatment calendar
after consultation with Applicant. If repeat imaging confirmed PD without reduction in tumour
burden compared with the previous time point, subjects were discontinued from study
treatment. In determining whether or not the tumour burden had increased or decreased,

Investigators were to consider all target lesions as well as non-target lesions.

The decision to continue study treatment after the first evidence of disease progression was
at the Investigator’s discretion based on the clinical status of the subject. Confirmatory imaging
could be performed as early as 28 days later; alternatively, the scan performed at the next
scheduled time point (every 42 days * 7 days) could be used as confirmation. Subjects could
receive study treatment while waiting for confirmation of PD if they were clinically stable as

defined by the following criteria:

. Absence of signs and symptoms (including worsening of laboratory values) indicating

disease progression
. No decline in ECOG PS

. Absence of rapid progression of disease
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. Absence of progressive tumour at critical anatomical sites (e.g. cord compression)

requiring urgent alternative medical intervention
. Subjects exhibiting toxicity from trial therapy could not continue to receive trial therapy.

Table 9: KEYNOTE-045 - Imaging and pembrolizumab treatment after first radiologic evidence
of PD

Clinically Stable Clinically Unstable
Imaging Treatment Imaging Treatment
1st radiologic Repeat imaging at | May continue Repeat imaging Discontinue
evidence of PD | =4 weeks at site to | study treatment at | at = 4 weeks to treatment
confirm PD the Investigator's | confirm PD per
discretion while physician
awaiting discretion only
confirmatory scan
by site
Repeat scan No additional Discontinue No additional N/A
confirms PD imaging required treatment imaging required
(no reduction in
tumour burden
from prior
scan)
Repeat scan Continue regularly | Continue study Continue May restart study
confirms PD scheduled imaging | treatment after regularly treatment if
(reduction in assessments consultation with scheduled condition has
tumour burden Applicant imaging improved and/or
from prior assessments clinically stable
scan) per Investigator
and Applicant’s
discretion
Repeat scan Continue regularly | Continue study Continue May restart study
shows SD, PR, | scheduled imaging | treatment at the regularly treatment if
or CR assessments Investigator’'s scheduled condition has
discretion imaging improved and/or
assessments clinically stable
per Investigator’s
discretion
NOTE: If a subject with confirmed radiographic progression (i.e. 2 scans at least 28 days apart demonstrating
progressive disease) is clinically stable or clinically improved, and there is no further increase in the tumour
dimensions at the confirmatory scan (as assessed by the investigator and site radiologist), an exception may be
considered to continue treatment upon consultation with the Sponsor.

Imaging should have continued to be performed until disease progression was assessed by
the investigator, the start of new anti-cancer treatment, withdrawal of consent, death, or the
end of the study, whichever occurred first. Disease progression may have been confirmed at
least 4 weeks after the first scan indicating progressive disease in clinically stable subjects.
Subjects who had unconfirmed disease progression may have continued on treatment until

progression was confirmed.
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Bone scans

Bone scans were performed at baseline for all subjects. Subjects with positive bone scans at
baseline were to be followed with additional scans performed at 9 weeks (Day 63 7 days)
from randomisation. Subsequent scans were to be performed every 6 weeks (42 days +7
days) or more frequently if clinically indicated. After the first 12 months on trial therapy, the
scanning interval should have been decreased to every 12 weeks (7 days). Subjects with
new symptoms concerning osseous metastasis (e.g. new persistently elevated alkaline
phosphatase) were to be evaluated with a bone scan. Additionally, plain X-ray evaluation was
to be obtained for symptomatic sites with negative bone scan evaluations. New osseous
uptake, upon confirmation with CT, was to be assessed for progression per RECIST 1.1.
Lytic/mixed lesions with soft tissue component may have been included in the evaluation of
disease burden if it met measurability criteria while blastic lesions were considered non-

measurable, in accordance with RECIST 1.1.

Tumour tissue collection and correlative blood sampling

Either an archival FFPE tumour sample or a newly obtained core or excisional biopsy (fine
needle aspirate not adequate) must have been submitted to a central laboratory for
characterisation of PD-L1 expression. PD-L1 expression was to be evaluated prospectively in
this trial. The tumour tissue must have been received by the central vendor and been deemed
adequate for evaluation prior to subject randomisation. If new scientific data emerged that
indicated that an existing biopsy or surgical specimen is suboptimal for identification of
subjects, only new biopsies would then be acceptable for determination of PD-L1 status. If a
tumour biopsy was to be obtained from an intended target lesion during eligibility assessment,
the biopsy should have been performed prior to obtaining the baseline scan. Otherwise a new

baseline scan should have been obtained.

Blood for correlative biomarker studies should have been collected prior to Cycle 1, Cycle 2,

Cycle 3 and at treatment discontinuation.

Patient Reported Outcomes (PROSs)
The EuroQol EQ-5D and EORTC QLQ-C30 questionnaires were administered by trained site

personnel and completed electronically by subjects.

Assessment of disease

For the purposes of the primary study endpoints, RECIST 1.1 will be applied by the central

imaging vendor as the primary measure for assessment of tumour response and date of
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disease progression. The primary analysis of PFS was based on BICR using RECIST 1.1.
Supportive analyses based on Investigators’ assessments using RECIST 1.1 were also
performed.

Populations used for analysis:

The study population used for analysis of each endpoint is defined in section 4.4.2.
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4.3.2: Comparative summary of the methodoloqgy of the RCTs

Table 10: Comparative summary of trial methodology

Trial number
(acronym)

KEYNOTE-045(16.17)

Location

Global study conducted in 29 countries: Japan, United States, Israel, Italy,
Spain, France, Hungary, Taiwan, Austria, Denmark, Germany, Turkey,
Australia, the Netherlands, South Korea, Belgium, Canada, Chile, New
Zealand, Norway, Portugal, Romania, United Kingdom, Ireland, Peru, Poland,
Puerto Rico, Singapore, and Sweden.

Trial design

Randomised, active-controlled, multi-site, open-label phase Il trial of
intravenous (IV) pembrolizumab monotherapy versus investigator’s choice of
either paclitaxel, docetaxel or vinflunine, in patients with metastatic or locally
advanced/unresectable urothelial cancer that had recurred or progressed
following platinum-containing chemotherapy.

Tumour response centrally reviewed by blinded independent radiologists.

Key eligibility
criteria for
participants

° Histologically or cytologically-confirmed diagnosis of urothelial cancer
of the renal pelvis, ureter, bladder, or urethra. Both transitional cell
and mixed transitional/non-transitional cell histologies were allowed,
but transitional cell carcinoma had to be the predominant histology.
Subjects with non-urothelial cancer of the urinary tract were not
allowed.

° Have had progression or recurrence of urothelial cancer following
receipt of a first-line platinum-containing regimen (cisplatin or
carboplatin)

° Have received no more than two prior lines of systemic
chemotherapy for metastatic urothelial cancer.

° Have measureable disease based on RECIST 1.1 as assessed by
the investigator/site radiologist.

° Have a performance status of 0, 1 or 2 on the ECOG Performance
Scale

Settings and
locations where
the data were
collected

The study was run in specialist oncology departments. Patients received
treatment as out-patients.

Trial drugs (the
interventions for
each group with
sufficient details
to allow
replication,
including how
and when they
were
administered)

Intervention(s)
(n=) and
comparator(s)
(n=)

Permitted and
disallowed
concomitant
medication

Patients were randomised in a 1:1 ratio to receive pembrolizumab 200 mg IV
Q3W (n= 270) or control (n=272), which comprised of the investigator’s
choice of one of the SOC chemotherapy regimens listed below:

e Paclitaxel 175 mg/m2 Q3W

e Docetaxel 75 mg/m2 Q3W

e Vinflunine 320 mg/m2 Q3W

Disallowed concomitant medicines:

e Antineoplastic systemic chemotherapy or biological therapy

Immunotherapy not specified in this protocol

Chemotherapy not specified in this protocol

Investigational agents other than pembrolizumab

Radiation therapy

Live vaccines within 30 days prior to the first dose of trial treatment

and while participating in the trial.

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

e Strong inhibitors or inducers of the CYP3A4 enzymes.
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e QT/QTc-prolonging drugs for subjects receiving vinflunine.

Exclusion criteria list provides further details of other medications prohibited
in this trial.

Primary
outcomes
(including
scoring
methods and
timings of
assessments)

The primary objectives were as follows:

e To evaluate PFS per RECIST 1.1 by BICR review of all subjects with
recurrent/progressive metastatic urothelial cancer treated with
pembrolizumab (MK-3475) compared to paclitaxel, docetaxel or
vinflunine

e To evaluate the OS of all subjects with metastatic or locally
advanced/unresectable urothelial cancer that has recurred or
progressed following platinum-based chemotherapy
(recurrent/progressive metastatic urothelial cancer), when treated
with pembrolizumab (MK-3475) compared to paclitaxel, docetaxel or
vinflunine.

e To evaluate the PFS per RECIST 1.1 by BICR review of subjects with
platinum-refractory recurrent/progressive metastatic PD-L1 positive
urothelial cancer treated with pembrolizumab compared to paclitaxel,
docetaxel or vinflunine

e To evaluate the OS of subjects with platinum-refractory metastatic or
locally advanced/unresectable PD-L1 positive urothelial cancer,
when treated with pembrolizumab compared to paclitaxel, docetaxel
or vinflunine

e To evaluate the PFS per RECIST 1.1 by BICR review of subjects with
platinum-refractory recurrent/progressive metastatic PD-L1 strongly
positive urothelial cancer treated with pembrolizumab compared to
paclitaxel, docetaxel or vinflunine

e To evaluate the OS of subjects with platinum-refractory metastatic or
locally advanced/unresectable PD-L1 strongly positive urothelial
cancer, when treated with pembrolizumab compared to paclitaxel,
docetaxel or vinflunine

PD-L1 expression of CPS =21% was described in the protocol as PD-L1
positive. Strongly positive PD-L1 expression was defined as CPS 210%.

PFS was defined as the time from randomisation to the first documented
progressive disease (PD) per RECIST 1.1 based on BICR review or death
due to any cause, whichever occurred first.

OS was defined as the time from randomisation to death due to any cause.
Patients without documented death at the time of the final analysis were to be
censored at the date of the last follow-up.

ITT population served as the primary population for the analyses of PFS and
OS.

The first on-study imaging assessment was performed at 9 weeks (63 days £7
days) from randomisation. Subsequent imaging was to be performed every 6
weeks (42 days £7 days) or more frequently if clinically indicated. After the first
12 months on trial therapy, the imaging interval should have decreased to
every 12 weeks (7 days)

Subjects who discontinued pembrolizumab after attaining a CR (that had been
treated for at least 24 weeks with pembrolizumab and had at least 2 treatments
with pembrolizumab beyond the date when the initial CR was declared), may
have been eligible for re-treatment in the Second Course Phase after
experiencing PD, at the discretion of the investigator. Response or progression
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in the Second Course Phase did not count towards the ORR and PFS of the
primary endpoint in this trial. Retreatment was limited to 1 year of additional
treatment in the second course phase.

Secondary/
tertiary
outcomes
(including
scoring
methods and
timings of
assessments)

The secondary objectives were as follows:

To evaluate the safety and tolerability profile of pembrolizumab (MK-
3475) in subjects with recurrent/progressive metastatic urothelial
cancer.

To evaluate the ORR per RECIST 1.1. by BICR review in PD-L1
strongly positive, PD-L1 positive and all subjects with
recurrent/progressive metastatic urothelial cancer treated with
pembrolizumab (MK-3475) compared to paclitaxel, docetaxel or
vinflunine.

To evaluate PFS per modified RECIST 1.1 by BICR review of PD-L1
strongly positive, PD-L1 positive and all subjects with
recurrent/progressive metastatic urothelial cancer treated with
pembrolizumab (MK-3475) compared to paclitaxel, docetaxel or
vinflunine.

To evaluate the ORR per modified RECIST 1.1 by BICR review in
PD-L1 strongly positive, PD-L1 positive and all subjects with
recurrent/progressive metastatic urothelial cancer treated with
pembrolizumab (MK-3475) compared to paclitaxel, docetaxel or
vinflunine.

To evaluate response duration per RECIST 1.1 by BICR review in
PD-L1 strongly positive, PD-L1 positive and all subjects with
recurrent/progressive metastatic urothelial cancer treated with
pembrolizumab (MK-3475) compared to paclitaxel, docetaxel or
vinflunine.

To evaluate PFS per RECIST 1.1 from randomisation to specific time
points (6 months, 12 months) by BICR review in PD-L1 strongly
positive, PD-L1 positive and all subjects with recurrent/progressive
metastatic urothelial cancer treated with pembrolizumab (MK -3475)
compared to paclitaxel, docetaxel or vinflunine

ORR was defined as the proportion of the subjects in the analysis population
who had either a CR or PR. Responses were based upon BICR review per
RECIST 1.1. A supportive analysis of ORR was conducted using site
radiology review as defined in the Imaging Review Charter.

Pre-planned
subgroups

Subgroup analyses based on clinically relevant baseline patient or tumour
characteristics as per study protocol:

Age category (<65 vs. >65 years)

PD-L1 subgroup (positive vs. negative)

High PD-L1 subgroup (to be defined based on emerging external
data)

Sex (female vs. male)

Race (white vs. non-white)

ECOG status (0/1vs.2and Ovs 1/2)

Geographic region of enrolling site (East Asia vs. non-East Asia and
EU vs. non-EU)

Prior platinum therapy (carboplatin vs. cisplatin)
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metastatic vs. 2L metastatic)

baseline (<3months vs. 23 months)

histology)

metastasis)

e Setting of most recent prior therapy (neoadjuvant vs. adjuvant vs. 1L
e Presence or absence of liver metastases at baseline
e Baseline haemoglobin (= 10 g/dL vs. <10 g/dL)

e Time from completion/discontinuation of most recent prior therapy to

e Histology (transitional cell vs. mixed transitional/non-transitional

e Smoking status (never vs. former vs. current)
e Brain metastasis status (prior brain metastasis vs. no prior brain

e Investigators’ choice of paclitaxel, docetaxel or vinflunine
e Burden of disease in terms of baseline tumour volume

RR = response rate; CR = complete response; PR = partial response

ITT = intention to treat; ORR = objective response rate; OS = overall survival; PFS = progression-free survival;

4.4 Statistical analysis and definition of study groups in the

relevant randomised controlled trials

4.4.1: Statistical analysis:

KEYNOTE-045"8 ')

Primary hypotheses

The primary hypotheses of the KEYNOTE-045 study were as follows:

Hypotheses (H1): Pembrolizumab (MK-3475) prolongs PFS per RECIST 1.1 by BICR
review in all subjects with recurrent/progressive metastatic urothelial cancer
compared to paclitaxel, docetaxel or vinflunine.

Hypothesis (H2): Pembrolizumab (MK-3475) prolongs OS in all subjects with
recurrent/progressive metastatic urothelial cancer compared to paclitaxel, docetaxel
or vinflunine

Hypotheses (H3): Pembrolizumab prolongs PFS per RECIST 1.1 by BICR review in
subjects with platinum-refractory recurrent/progressive metastatic PD-L1 positive
urothelial cancer compared to paclitaxel, docetaxel or vinflunine.

Hypothesis (H4): Pembrolizumab prolongs OS in subjects with platinum-refractory
recurrent/progressive metastatic PD-L1 positive urothelial cancer compared to
paclitaxel, docetaxel or vinflunine.

Hypotheses (H5): Pembrolizumab prolongs PFS per RECIST 1.1 by BICR review in
subjects with platinum-refractory recurrent/progressive metastatic PD-L1 strongly

positive urothelial cancer compared to paclitaxel, docetaxel or vinflunine.
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e Hypothesis (H6): Pembrolizumab prolongs OS in subjects with platinum-refractory
recurrent/progressive metastatic PD-L1 strongly positive urothelial cancer compared

to paclitaxel, docetaxel or vinflunine.

Analysis and stopping guidelines

The primary efficacy endpoints were PFS (i.e. time from randomisation to documented PD or
death due to any cause, whichever occurred first) and OS (i.e. time from randomisation to
death due to any cause) in PD-L1 CPS 210%, PD-L1 CPS 21%, and all subjects. The primary
analysis of PFS was based on BICR using RECIST 1.1. Supportive analyses based on
Investigators’ assessments using RECIST 1.1 were also performed. The secondary
endpoints included PFS per mRECIST, ORR per RECIST 1.1, and modified RECIST based
on BICR.

Since disease progression is assessed periodically, progressive disease (PD) could occur any
time in the time interval between the last assessment where PD was not documented and the
assessment when PD was documented. For the primary analysis, for the subjects who have
PD, the true date of disease progression was to be approximated by the date of the first
assessment at which PD was objectively documented per RECIST 1.1, regardless of
discontinuation of study drug. Death was always considered as a confirmed PD event.
Sensitivity analyses were planned to be performed for comparison of PFS based on

investigator's assessment.

Two interim analyses were planned based on all subjects and PD-L1 strongly positive subjects
(CPS 210%). For PD-L1 positive subjects (CPS 21%), the hypotheses of PFS and OS were
only tested at the first interim analysis (IA1). The futility bounds of this trial were nonbinding
and the bounds were considered guidance rather than strict bounds. Results of the interim

analysis were to be reviewed by an external data monitoring committee (eDMC).

The timing, sample size, and decision guidance for the planned PFS and OS analyses for PD-
L1 CPS 210% and all subjects under one hypothetical scenario with initially assigned type |
rates only are summarised in Table 11. The futility boundaries of the OS hypotheses at the
interim analysis are summarised in Table 12. The actual boundaries were to be determined
from the actual number of PFS or OS events at the time of the specified interim analysis using

the alpha and beta spending functions.
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The study protocol specified that the final analysis would take place when approximately 370
deaths in all subjects and 110 deaths in PD-L1 CPS 210% subjects have occurred between
the pembrolizumab arm and the standard treatment arm in all subjects, which is expected to
occur ~30 months after trial start. If the timing of events occur faster than anticipated, the test
boundary at the final analysis is to be adjusted to use the remaining Type | error not spent at

earlier analyses. A 95% confidence interval (Cl) is to be provided for the hazard ratio to

characterise the OS effect in the case that superiority is not demonstrated.

Table 11: KEYNOTE-045 Summary of timing, sample size and decision guidance at the

planned PFS and OS analyses

Criteria for ADDrox Efficacy Boundaryt
Conduct of Nﬂzbe;’ value Approx.
Analysis Analysis Value of V4 (1f)sided) at Observed
(Projected Events Statistic Bounda HR at
timing) y Boundary
H1 PFS
All Subjects 273 3.500 0.0002 0.655
A 1: H2 OS
All Subjects 185 3.494 0.0002 0.598
PFS (H1, Full enroliment
H3.H3) | —4g5 08 IASH 151 3500 | 0.0002 0.566
08 (H2 events (50% -
Ha H6), information) H4 OS
’ for all subjects
ubj CPS 1% 99 2.913 0.0018 0.557
H5 PFS PD-L1
CPS 210% 89 3.196 0.0007 0.508
H6 OS PD-L1
CPS >10% 55 3.384 0.0004 0.402
~277 OS
events (75% | H1EFS 357 3.345 0.0004 0.702
IA 2: information) ubjects
' for all subjects H2 OS
and ~ 82 OS . 277 2.683 0.0036 0.725
:l:ds §_|H51) events (75% All Subjects
information)
H5 PFS PD-L1
0S (H2 and for PD-L1 CPS >10% 116 2.865 0.0021 0.588
He) g”o.rt‘.g'y
ositive
. H6 OS PD-L1
Subjects CPS >10% 82 2.745 0.0030 0.546
Final ~ 370 OS H1 PFS
: 420 3.182 0.0007 0.733
Analysis: events for all | All Subjects
subjects and H2 OS
PFS ~110 OS Al Subjects 370 2.381 0.0086 0.781
(H1and H5) | events for PD- | H5 PFS PD-L1 | 137 2.782 0.0027 0.622
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L1 Strongly CPS 210%
OS (H2 and | Positive H6 OS PD-L1

H6) Subjects CPS 310%

t Based on initially assigned type | error rate before any alpha roll-over and projected number of events at trial
mile stones. Actual efficacy boundaries will be based on actual numbers of events available at trial
milestones.

110 2.459 0.0070 0.625

Table 12: Summary of Futility Boundary at the Planned Interim Analyses on OS

Non-binding Futility Boundary
Analvsi val NAppbrox. f p-value Approx.
nalysis alue "‘Em ero z (1-sided) at | Observed HR
vents Statistic
Boundary at Boundary
A1 H2 OS 185 -1.767 0.961 1.297
All Subjects
H4 OS 99 -1.938 0.974 1.476
PD-L1 Positive
H6 OS PD-L1 Strongly 55 -1.715 0.957 1.587
Positive
A2 H2 OS 277 0.100 0.460 0.988
All Subjects
H6 OS PD-L1 Strongly 82 0.148 0.441 0.968
Positive

For demonstration purpose, the beta in this table is based on initially assigned alpha only; actual futility bounds will
be updated if overall beta is changed with respect to alpha roll-over.

For PFS hypotheses (H1, H3 and H5), a Hwang-Shih-DeCani alpha-spending function with
the gamma parameter (-4) was constructed to implement group sequential boundaries that
control the type | error rates. The pembrolizumab arm was to be compared to the paclitaxel,
docetaxel or vinflunine arm. At IA1, an approximate observed HR of ~0.655 or less would

demonstrate PFS superiority for all subjects at a = 0.02% (onesided).

This hazard ratio corresponds to approximately 2.1 month improvement over the median PFS
of 4 months in the paclitaxel, docetaxel or vinflunine arm. However, because immunotherapies
have been shown to impact PFS curves at later time points (i.e. the tail of

the curve), the observed difference in medians may be an underrepresentation of the
treatment effect. If there were fewer than or more than the projected number of PFS events at
the time of the 1A1, the alpha functions were to be adjusted to accommodate the revised

interim analysis timing using the fraction of the estimated total PFS events.

For all OS hypotheses (H2, H4 and H6), a Hwang-Shih-DeCani alpha-spending function with
the gamma parameter (-4) and beta-spending function with gamma (-20) were constructed to
implement group sequential boundaries that control the type | error rate as well as allow for

non-binding futility analysis.
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Sample size

The trial planned to randomise 470 subjects in a 1:1 ratio between pembrolizumab and the
standard treatment arm. The trial was event driven and the sample size calculation was driven
by survival events. Assuming the prevalence rates of PD-L1 CPS 21% subjects and PD-L1
CPS 210% subjects among the overall population would be 55% and 33%, respectively, a
sample size of 470 all subjects would provide approximately 260 PD-L1 CPS 21% subjects
and 156 PD-L1 CPS 210% subjects.

The sample size and power calculation of PFS was based on the following assumptions:
° PFS follows an exponential distribution with a median of 4 months in the standard
treatment arm;
° The true hazard ratios between pembrolizumab and standard therapy are 0.45, 0.5,
and 0.5 for PD-L1 CPS 210%, PD-L1 CPS 21%, and all subjects, respectively;
° An enrolment period of 12 months;

° A yearly drop-out rate of 5%.

The numbers of PFS events in PD-L1 CPS 210% and all subjects at the final PFS evaluation
were estimated to be 137 and 420, respectively. The trial provides 97% power for the PFS
hypothesis in PD-L1 CPS 210% subjects and >99% power for the PFS hypothesis in all

subjects.

The final OS analysis is to be carried out after approximately 370 deaths in all subjects and
110 deaths in PD-L1 CPS 210% subjects have occurred between the pembrolizumab arm and
the standard treatment arm for all subjects, barring early stopping for futility or efficacy. With
the above numbers of events and before any alpha roll over, the trial provides 88% and 86%
power to demonstrate superiority of OS of pembrolizumab relative to standard therapy at the
pre-specified initial alpha (one sided) levels in PD-L1 CPS 210% and all subjects, respectively.
The sample size and power calculation of OS were based on the following assumptions:
e OS follows an exponential distribution with a median of 8 months in the standard
treatment arm;
e The hazard ratio for OS between pembrolizumab and standard treatment is 0.5, 0.6,
and 0.7 for PD-L1 CPS 210%, PD-L1 CPS 21%, and all subjects, respectively (deemed

to be clinically meaningful in this population);
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e An enrolment period of 12 months and a minimum of 18 months follow up after
enrolment completion;

e A yearly drop out rate of 2%.

Multiplicity

Full details on the strategy to address multiplicity issues with regard to multiple efficacy

endpoints and multiple analyses is described in Appendix 6.

Based on emerging biomarker data external to this trial, the initial alpha allocation among the
primary hypotheses was revised in a subsequent protocol amendment to reflect the change
in biomarker strategy. The re-allocation of alpha was to occur after the conduct of IA1, and
proper adjustment has been made to maintain the control of Family-wise type 1 error rate
(FWER) with the implementation of this change. The type | error actually spent at IA1 was to
be kept intact and the reallocation was to be applied only to the remaining unspent alpha. The
family wise type | error rate for this trial was to be strongly controlled at 2.5% (one sided)
across all primary hypotheses on PFS and OS and the secondary hypothesis on ORR (full
details in Appendix 6). The alpha spent at IA1 was based on the assumption of the planned
information fractions along with the original pre-specified alpha allocation prior to Amendment
13 by the pre-specified alpha spending function of Hwang Shih DeCani (HSD) with gamma

parameter (-4).

Under the revised alpha allocation, the alpha spending at IA2 and final analysis were
determined by first applying the same HSD gamma (-4) spending function to distribute unspent
alpha to IA2 and final analysis, respectively, and then incorporating them with the alpha that

has already been spent at IA1 to form an interpolated alpha spending among the 3 analyses.
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Statistical methods used to compare groups for primary and secondary outcomes

The statistical methods and analysis strategy for the primary and secondary efficacy endpoints

are summarised in the Table 13 below.

Table 13: KEYNOTE-045: Efficacy analysis methods for primary and secondary efficacy

endpoints

Endpoint/Variable

Primary (P) or

(Description, Time Supportive Analysis Missing Data
Point) (S) Approach | Statistical Method Populationt | Approach
Primary Endpoints:

PFS (RECIST 1.1) P Testing: Stratified Log-rank test | ITT Censored

by independent Estimation: Stratified Cox model according to

radiologists’ review with Efron’s tie handling method rules in Table

14

PFS (RECIST 1.1) S Testing: Stratified Log-rank test | ITT Censored

by independent Estimation: Stratified Cox model according to

radiologists’ review — with Efron’s tie handling method rules in Table

Sensitivity analyses 14Error!

1and 2 Reference

source not
found.

0S P Testing: Stratified Log-rank test | ITT Model based
Estimation: Stratified Cox model (censored at
with Efron’s tie handling method last contact

date)

(O] S Testing: Stratified Log-rank test | ITT Censored at
Estimation: Stratified Cox model time of initiation
with Efron’s tie handling method of new therapy

or last
assessment
date

(O] S Testing: Stratified Log-rank test | ITT Censored at
Estimation: Stratified Cox model last contact
with Efron’s tie handling method date
using initiation of new therapy as
time-dependent covariate

Secondary Endpoints:

ORR (RECIST 1.1) P Stratified Miettinen and ITT Subjects with

by independent Nurminen method missing data

radiologists’ review are considered
non-responders

PFS (modified P Testing: Stratified Log-rank test | ITT Censored

RECIST) by Estimation: Stratified Cox model according to

independent with Efron’s tie handling method rules in Table

radiologists’ review 14

ORR (modified P Stratified Miettinen and ITT Subjects with

RECIST) by Nurminen method missing data

independent are considered

radiologists’ review non-responders

Response duration P Summary statistics using All Non-responders

(RECIST 1.1) by Kaplan-Meier method responders are excluded

independent inITT from analysis

radiologists’ review

1The analysis populations for H3 and H4 are ITT in PD-L1 CPS 21% subjects, and for H5 and H6 are ITT in PD-L1 CPS

>10% subjects.
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The non-parametric Kaplan-Meier (KM) method was used to estimate the PFS curve in each
treatment group and the survival curves. The treatment difference in PFS and the treatment
difference in survival were each assessed by the stratified log-rank test. A stratified Cox
proportional hazard model with Efron's method of tie handling was used to assess the
magnitude of the treatment difference (i.e., hazard ratio) between the treatment arms for each
analysis. All the stratified analyses were based on the stratification factors implemented for
enrolment, including ECOG-PS (0/1vs 2), presence or absence of liver metastases,
haemoglobin (=10 g/dL vs <10 g/dL), and time from completion of most recent chemotherapy

(<3 months or 23 months).

Subjects in the standard treatment arm may have switched to another anti-PD-1 treatment
following confirmation of progressive disease. Exploratory analyses to adjust for the effect of
switching (to other PD-1 therapies) on OS were intended to be performed based on recognized
methods, e.g. the Rank Preserving Structural Failure Time (RPSFT) model®®), 2-stage model,
etc. The choice of the method was to be based on an examination of the appropriateness of

the data to the assumptions required by the method.

Methods for additional analyses, such as subgroup analyses and adjusted analyses

To determine whether the treatment effect is consistent across various subgroups, the
estimate of the between-group treatment effect (with a nominal 95% CI) for the primary
endpoint was planned to be estimated and plotted within each category of the following
classification variables:

o Age category (<65 vs. >65 years)

e PD-L1 subgroup (positive vs. negative)

o High PD-L1 subgroup (to be defined based on emerging external data)

e Sex (female vs. male)

¢ Race (white vs. non-white)

e ECOGstatus (0/1vs.2and0vs 1/2)

e Geographic region of enrolling site (East Asia vs. non-East Asia and EU vs. non-EU)

e Prior platinum therapy (carboplatin vs. cisplatin)

e Setting of most recent prior therapy (neoadjuvant vs. adjuvant vs. 1L metastatic vs.

2L metastatic)

e Presence or absence of liver metastases at baseline

e Baseline haemoglobin (= 10 g/dL vs. <10 g/dL)

¢ Time from completion/discontinuation of most recent prior therapy to baseline (<3

months vs. 23 months)
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e Histology (transitional cell vs. mixed transitional/non-transitional histology)

e Smoking status (never vs. former vs. current)

e Brain metastasis status (prior brain metastasis vs. no prior brain metastasis)

e Investigators’ choice of paclitaxel, docetaxel or vinflunine

e Burden of disease in terms of baseline tumour volume

e The consistency of the treatment effect will be assessed descriptively via summary

statistics by category for the classification variables listed above.

4.4.2: Trial population included in primary analysis of the primary outcome and

methods to take account of missing data

KEYNOTE-045"%. ')

Trial population

The analysis of primary efficacy endpoints were based on the intention-to-treat (ITT)

population, i.e. subjects were included in the treatment group to which they are randomised.

The All Patients as Treated (APaT) population was used for the analysis of safety data in this
study. The APaT population consists of all randomised subjects who received at least 1 dose
of study treatment. Subjects were included in the treatment group corresponding to the trial
treatment they actually received for the analysis of safety data. Subjects who took incorrect
trial treatment for the entire treatment period were included in the treatment group
corresponding to the trial treatment actually received. The baseline measurement and 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.

Missing data approach and censoring methods

The approach for dealing with missing data in KEYNOTE-045 is described previously in Table
13.

In order to evaluate the robustness of the PFS endpoint, sensitivity analyses were performed
with different sets of censoring rules. The censoring rules for primary and sensitivity analyses

are summarised below in Table 14.
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Table 14: KEYNOTE-045 Censoring Rules for Primary and Sensitivity Analyses of PFS

Situation Analysis Approach
New .
Study Anti- # Mlssed
Disease
Therapy Cancer
Event | Discontinue | Therap Assessment
s Before . e .
Statu d y Event Primary Sensitivity Sensitivity
S Initiated Analysis Analysis 1 Analysis 2
No PD No No N/A Censored at | Censored at | Censored at
and last disease | last disease | last disease
No assessment | assessment | assessment
Death
No PD Yes No N/A Censored at | Censored at | Progressed at
and last disease | last disease | treatment
No assessment | assessment | discontinuatio
Death n
No PD Yes or No Yes N/A Censored at | Censored at | Progressed at
and last disease | last disease | date of new
No assessment | assessment | anticancer
Death before new | before new treatment
anticancer anticancer
treatment treatment
No PD Yes or No No =2 Censored at | Censored at | Censored at
and consecutive last disease | last disease | last disease
No assessments | assessment | assessment | assessment
Death prior to the =
2 missed
disease
assessment
S
PD or Yes or No No <1 Progressed | Progressed Progressed at
Death at date of at date of date of
documente | documented | documented
d PD or PD or death | PD or death
death
PD or Yes or No No =2 Progressed | Censored at | Progressed at
Death consecutive at date of last disease | date of
assessments | documente | assessment | documented
d PD or prior to the PD or death
death =2 missed
disease
assessment
S
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4.4.3: Statistical tests used in primary analysis
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Table 15: Summary of statistical analyses in the RCTs

Trial number Hypothesis objective Statistical analysis Sample size, power calculation Data management, patient
(acronym) withdrawals
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KEYNOTE-045("6:

17)

Primary hypotheses:

1. Pembrolizumab (MK-3475)
prolongs PFS by RECIST 1.1
by BICR review in all
subjects with
recurrent/progressive
metastatic urothelial cancer
compared to paclitaxel,
docetaxel, or vinflunine

2. Pembrolizumab (MK-3475)
prolongs OS in all subjects
with recurrent/progressive
metastatic urothelial cancer
compared to paclitaxel,
docetaxel, or vinflunine.

3. Pembrolizumab prolongs PFS
per RECIST 1.1 by BICR’
review of subjects with
platinum-refractory
recurrent/progressive
metastatic PD-L1 positive
urothelial cancer compared
to paclitaxel, docetaxel, or
vinflunine.

4. Pembrolizumab prolongs OS
in subjects with
platinum-refractory
recurrent/progressive
metastatic PD-L1 positive
urothelial cancer compared
to paclitaxel, docetaxel, or
vinflunine.

5. Pembrolizumab prolongs PFS
per RECIST 1.1 by BICR
review in subjects with
platinum-refractory
recurrent/progressive
metastatic PD-L1 strongly
positive urothelial cancer

The ITT population
served as the primary
population for the
analyses of efficacy
data in this trial

The trial provides
97% power for the
PFS hypothesis in
PD-L1 CPS 210%
subjects and >99%
power for the PFS
hypothesis in all
subjects.

The trial provides
88% and 86% power
to demonstrate
superiority of OS of
pembrolizumab
relative to standard
therapy at the pre-
specified initial alpha
(one sided) levels in
PD-L1 CPS 210%
and all subjects,
respectively.

Event-driven study which and
planned to randomise
approximately 470 subjects in a 1:1
ratio between pembrolizumab and
the standard treatment arm.

The sample size calculation for
PFS was based on the following
assumptions:

e PFS follows an exponential
distribution with a median 4
months in the standard
treatment arm,

e The true hazard ratios between
pembrolizumab and standard
therapy are 0.45, 0.5, and 0.5
for PD-L1 CPS 210%, PD-L1
CPS 21%, and all subjects,
respectively

e An enrolment period of 12
months

e A dropout rate of 5%.

The sample size calculation for OS
was based on the following
assumptions:

e OS follows an exponential
distribution with a median 8
months in the standard
treatment arm,

e The hazard ratios for OS
between pembrolizumab and

standard treatment are 0.5, 0.6,

and 0.7 for PD-L1 CPS 210%,
PD-L1 CPS 21%, and all
subjects, respectively (deemed
to be clinically meaningful in
this population)

Each patient participated in the
trial from the time h/she signed
the informed consent form
through the final protocol-
specified contact.

Treatment on study continued
until one of the following:

e Radiographic disease
progression as determined
by the investigator/site
radiologist

e Unacceptable AEs

e Intercurrent iliness that
prevented further
administration of treatment

e Investigator's decision to
withdraw the subject

e The subject had a confirmed
positive serum pregnancy
test

e Noncompliance with trial
treatment or procedure
requirements

e The subject was lost to
follow-up

e Completed 24 months of
treatment with
pembrolizumab (Note: 24
months of study medication
was calculated from the date
of first dose. Patients who
stopped pembrolizumab
after 24 months could be
eligible for up to1 year of
additional study treatment if
they progressed after
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compared to paclitaxel,
docetaxel, or vinflunine
Pembrolizumab prolongs OS
in subjects with
platinum-refractory
recurrent/progressive
metastatic PD-L1 strongly
positive urothelial cancer
compared to paclitaxel,
docetaxel, or vinflunine

An enrolment period of 12
months and a minimum of 18
months follow up after
enrolment completion

A yearly drop-out rate of 2%.

stopping study treatment
provided they met the
requirements as specified in
the study protocol)

e Administrative reasons

e Withdrawal of consent for
treatment

If a patient discontinued/
withdrew prior to study
completion, all applicable
activities scheduled for the final
study visit were performed at the
time of discontinuation.
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4.5 Participant flow in the relevant randomised controlled trials

4.5.1: Number of patients eligible to enter each trial

KEYNOTE-045(16. 17

The first subject was enrolled in the trial on 23-Oct-2014 and the last subject was enrolled on
13-Nov-2015. The data cut-off date for the second interim-analysis (IA2) presented in this

submission was 07-Sep-2016.

A total of 542 subjects were randomised into this trial and included in the ITT population
(control: 272; pembrolizumab: 270) (Table 16). At the time of data cut-off, more subjects in the
pembrolizumab arm were continuing on trial (40%) compared with the control arm (24.6%). In
addition, more subjects in the pembrolizumab arm were continuing to receive the drug on trial

(18.4%) compared with the control arm (1.2%).

Among the subjects who discontinued from the trial, more subjects in the control arm were
discontinued due to death, compared to the pembrolizumab arm (58.1% vs 50.7%). More
subjects in the control arm discontinued the trial due to withdrawal by subject (11.0% vs 2.6%)
compared with the pembrolizumab arm. A similar proportion of subjects in both arms
discontinued the trial due to adverse event, physician decision, or lost to follow-up; 1 subject
in the pembrolizumab arm was discontinued due to a protocol violation; this last subject was
included in the ITT.

Of the 542 subjects randomised into this trial, more subjects in the pembrolizumab arm started
study treatment (266 of 270) compared with the control arm (255 of 272). Among subjects who
started study treatment, the majority of subjects in the trial had discontinued study treatment
by the time of 1A2 (81.6% in pembrolizumab arm, 98.8% in control arm), with approximately
half of subjects in both arms discontinuing study treatment due to PD. Fewer subjects in the
pembrolizumab arm compared with the control arm discontinued study treatment due to an
AE (10.9% vs 15.7 %,), withdrawal by subject (1.1% vs 11.4%), or physician decision (2.3%
vs 10.6%). The same proportion of subjects across the 2 arms discontinued study treatment
due to clinical progression of disease (9.4%). Seven subjects (2.4%) in the pembrolizumab
arm discontinued study treatment due to achieving a complete response, compared with
1 subject (0.4%) in the control arm. A total of 205 subjects were not randomised in the study,

all due to not meeting inclusion/exclusion.
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Table 16: KEYNOTE-045 - Subject Disposition - All Subjects (ITT Population)

Control Pembrolizumab
n (%) n (%)

Subjects in population 272 270

Status for Trial

Discontinued 205 (75.4) 162 (60.0)
Adverse Event 13 (4.8) 15 (5.6)
Death 158 (58.1) 137 (50.7)
Lost To Follow-Up 1(0.4) 1(0.4)
Physician Decision 3(1.1) 1(0.4)
Protocol Violation 0 (0.0) 1(0.4)
Withdrawal By Subject 30 (11.0) 7 (2.6)

Ongoing in Trial 67 (24.6) 108 (40.0)

Status for Study Medication

Started 255 266

Discontinued 252 (98.8) 217 (81.6)
Adverse Event 40 (15.7) 29 (10.9)
Clinical Progression 24 (9.4) 25(9.4)
Complete Response 1(0.4) 7 (2.6)
Excluded Medication 2 (0.8) 0 (0.0)
Physician Decision 27 (10.6) 6 (2.3)
Progressive Disease 129 (50.6) 146 (54.9)
Protocol Violation 0 (0.0) 1(0.4)
Withdrawal By Subject 29 (11.4) 3(1.1)

Treatment Ongoing 3(1.2) 49 (18.4)

Each subject is counted once for Trial Status based on the latest Survival Follow-up record.

Each subject is counted once for Study Medication Status based on the latest corresponding disposition
record.

Unknown: A disposition record did not exist at the time of reporting.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016

The disposition of subjects in the ITT population from randomisation through to analysis is
presented in Figure 7.
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Figure 7: CONSORT diagram — KEYNOTE-045 (database cut-off date: 07-09-2016)

748 patients entered screening
h 4
542 randomly allocated*
: 84 received docetaxel
270 allocated to pembrolizumab 272 allocated to chemotherapy N recev ?AXE
266 wed i ioned 255 ved ¢ iened 84 received paclitaxel
received treatment as assigned{ received treatment as assigned{ 37 ved vinflunine
49 ongoing} 3 ongoing}
217 discontinued 252 discontinued
171 progressive discase§ 153 progressive discase§
29 adverse events 40 adverse events
7 complete response 29 patient withdrawal
6 physician decision 27 physician decision
3 patient withdrawal 2 use of excluded medication
1 protocol violation 1 complete response
F
270 intention-to-treat population 272 intention-to-treat population
266 as-treated population 255 as-treated population

*Reasons for screen failure were inadequate performance status (n=56), inadequate organ function (n=42), lack of written, informed consent (n=27), lack of tissue for biomarker analysis
(n=23), lack of measurable disease based on Response Evaluation Criteria in Solid Tumours, version 1.1 (n=19), lack of progression on or recurrence after platinum-containing
chemotherapy (n=18), prohibited concomitant condition (n=20), central nervous system metastases (n=10), receipt of >2 prior lines of systemic chemotherapy (n=9), lack of histologically or
cytological confirmed, transitional cell or transitional cell predominant disease (n=8), additional metastases requiring active treatment (n=8), active infection requiring systemic therapy (n=7),
age <18 years (n=6), inadequate contraception (n=6), diagnosis of immunodeficiency or receiving systemic corticosteroid therapy or other inmunosuppressive therapy (n=6), received most
recent anticancer therapy within the prohibited window or did not recover from all adverse events caused by a previously administered therapy (n=6), active cardiac disease (n=6), evidence
of interstitial lung disease or active noninfectious pneumonitis (n=>5), active hepatitis B or C infection (n=5), or other (n=37). Subjects may have failed screening for >1 reason.

tReasons for not receiving study treatment were randomisation in error based on failure to meet all eligibility criteria (n=2) and fatal adverse events (n=2) in the pembrolizumab group and

withdrawal of consent after randomisation (n=15), worsening physical condition (n=1), and a decrease in platelet count that precluded treatment (n=1) in the chemotherapy group.
1Patients without a completed study medication discontinuation form.

§includes patients with radiologic and clinical disease progression.
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4.5.2: Characteristics of participants at baseline for each trial

KEYNOTE-045(1¢.17)

Baseline characteristics of the ITT population were as expected for patients with advanced
urothelial cancer (Table 17). The majority of subjects in both arms were male, 265 year of
age, White, non-Hispanic, and former or current smokers. With regards to risk factors, the
majority of subjects in both arms had an ECOG-PS of 1, had visceral metastasis (including
34.3% with liver metastases), baseline haemoglobin =210 g/dL, and had completed prior

therapy 23 months before being randomised to this trial.

The treatment arms were generally well balanced by all baseline characteristics. Slightly more
subjects in the pembrolizumab arm were in the 265 years of age (61.1% vs 54.0%),
ECOG-PS =0 (44.1% vs 39%) and in the never smokers (38.5% vs 30%) subgroups
compared with the control arm. Slightly fewer subjects in the pembrolizumab arm were in the
PD-L1 CPS210% group (27.4% vs 33.1%) compared with the control arm, as PD-L1 status

was not a stratification factor.

Table 17: Subject Characteristics All Subjects (ITT Population)

Control Pembrolizumab Total
n (%) n (%) n (%)
Subjects in population 272 270 542
Gender
Male 202 (74.3) 200 (74.1) 402 (74.2)
Female 70 (25.7) 70 (25.9) 140 (25.8)
Age (Years)
<65 125 (46.0) 105 (38.9) 230 (42.4)
>=65 147 (54.0) 165 (61.1) 312 (57.6)
Mean 65.1 66.0 65.5
SD 9.2 10.2 9.7
Median 65.0 67.0 66.0
Range 26 to 84 29 to 88 26 to 88
Race
Asian 58 (21.3) 64 (23.7) 122 (22.5)
Black Or African 4 (1.5) 5 (1.9) 9 (1.7)
American
Multiple 1 (0.4) 1 (0.4) 2 (0.4)
White 201 (73.9) 188 (69.6) 389 (71.8)
Missing 8 (2.9) 12 (4.4) 20 (3.7)
Ethnicity
Hispanic Or Latino 15 (5.5) 17 (6.3) 32 (5.9)
Not Hispanic Or Latino | 235 (86.4) 221 (81.9) 456 (84.1)
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Not Reported 16 (5.9) 28 (10.4) 44 (8.1)

Unknown 6 (2.2) 4 (1.5) 10 (1.8)
ECOGt

[0] Normal Activity 106 (39.0) 119 (44.1) 225 (41.5)

[1] Symptoms, but 158 (58.1) 143 (53.0) 301 (55.5)

ambulatory

[2] Ambulatory but 4 (1.5) 2 (0.7) 6 (1.1)

unable to work

Missing 4 (1.5) 6 (2.2) 10 (1.8)
Metastatic Staging

MX 0 (0.0) 2 (0.7) 2 (0.4)

MO 10 (3.7) 10 (3.7) 20 (3.7)

M1 261 (96.0) 258 (95.6) 519 (95.8)

Missing 1 (0.4) 0 (0.0) 1 (0.2)
Cancer Staging

Il (0.0) 1 (0.4) 1 (0.2)

\ 271 (99.6) 269 (99.6) 540 (99.6)

Missing 1 (0.4) 0 (0.0) 1 (0.2)
Prior Platinum Therapy

Cisplatin 213 (78.3) 198 (73.3) 411 (75.8)

Carboplatin 56 (20.6) 70 (25.9) 126 (23.2)

Other 2 (0.7) 1 (0.4) 3 (0.6)

(oxaliplatin,nedaplatin)

Missing 1 (0.4) 1 (0.4) 2 (0.4)
Setting of Most Recent Prior Therapy

Neo Adjuvant 22 (8.1) 19 (7.0) 41 (7.6)

Adjuvant 31 (11.4) 12 (4.4) 43 (7.9)

First Line 157 (57.7) 183 (67.8) 340 (62.7)

Second Line 60 (22.1) 55 (20.4) 115 (21.2)

Third Line 1 (0.4) 0 (0.0) 1 (0.2)

Missing 1 (0.4) 1 (0.4) 2 (0.4)
Liver Metastases

Absent 176 (64.7) 179 (66.3) 355 (65.5)

Present 95 (34.9) 91 (33.7) 186 (34.3)

Missing 1 (0.4) 0 (0.0) 1 (0.2)
Baseline haemoglobin#

>=10 g/dL 223 (82.0) 219 (81.1) 442 (81.5

<10 g/dL 44 (16.2) 43 (15.9) 87 (16.1

Missing 5 (1.8) 8 (3.0) 13 (2.4
Time from Completion/Discontinuation of Most recent Prior Therapy to Baseline

>=3 Months 167 (61.4) 166 (61.5) 333 (61.4)

<3 Months 104 (38.2) 103 (38.1) 207 (38.2)

Missing 1 (0.4) 1 (0.4) 2 (0.4)
Prior Brain Metastasis Status

Absent 267 (98.2) 268 (99.3) 535 (98.7)

Present 5 (1.8) 2 (0.7) 7 (1.3)
Geographic Region EU

EU 117 (43.0) 106 (39.3) 223 (41.1)

Non-EU 155 (57.0) 164 (60.7) 319 (58.9)
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Geographic Region US

us 59 (21.7) 47 (17.4) 106 (19.6)

Non-US 213 (78.3 223 (82.6) 436 (80.4)
Geographic Region Asian

East-Asian 48 (17.6) 58 (21.5) 106 (19.6)

Non-East Asian 224 (82.4) 212 (78.5) 436 (80.4)
Study Medication Breakdown$

Paclitaxel 84 (30.9) 0 (0.0) 84 (15.5)

Docetaxel 84 (30.9) 0 (0.0) 84 (15.5)

Vinflunine 87 (32.0) 0 (0.0) 87 (16.1)

Pembrolizumab 0 (0.0) 266 (98.5) 266 (49.1)

Missing 17 (6.3) 4 (1.5) 21 (3.9)
Smoking Status

Never Smoker 83 (30.5) 104 (38.5) 187 (34.5)

Ex Smoker 148 (54.4) 136 (50.4) 284 (52.4)

Current Smoker 38 (14.0) 29 (10.7) 67 (12.4)

Missing 3 (1.1) 1 (0.4) 4 (0.7)
Histology

Pure Transitional Cell 197 (72.4) 186 (68.9) 383 (70.7)

Predominantly 73 (26.8) 82 (30.4) 155 (28.6)

Transitional Cell

Other 0 (0.0) 2 (0.7) 2 (0.4)

Missing 2 (0.7) 0 (0.0) 2 (0.4)
PD-L1 CPS 1% Cut-off

PD-L1 CPS < 1% 147 (54.0) 151 (55.9) 298 (55.0)

PD-L1 CPS >=1% 120 (44.1) 110 (40.7) 230 (42.4)

Missing 5 (1.8) 9 (3.3) 14 (2.6)
PD-L1 CPS 10% Cut-off

PD-L1 CPS < 10% 176 (64.7) 186 (68.9) 362 (66.8)

PD-L1 CPS >=10% 90 (33.1) 74 (27.4) 164 (30.3)

Missing 6 (2.2 10 (3.7) 16 (3.0
Sum of Target Lesion at Baseline$$

<Median 117 (43.0) 132 (48.9) 249 (45.9)

>=Median 135 (49.6) 115 (42.6) 250 (46.1)

Missing 20 (7.4) 23 (8.5) 43 (7.9)
Risk Scores

0 44 (16.2) 54 (20.0) 98 (18.1)

1 97 (35.7) 96 (35.6) 193 (35.6)

2 80 (29.4) 66 (24.4) 146 (26.9)

3-4 45 (16.5) 45 (16.7) 90 (16.6)

Missing 6 (2.2) 9 (3.3) 15 (2.8)
Prior Cystectomy/Nephrectom

No 221 (81. 209 (77.4) 430 (79.3)

Yes 51 (18 61 (22.6) 112 (20.7)
Site of Primary Tumour

Upper Tract 37 (13.6) 38 (14.1) 75 (13.8)

Lower Tract 234 (86.0) 232 (85.9) 466 (86.0)

Missing 1 (0.4) 0 (0.0) 1 (0.2)
Prior BCG Therapy
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No 250 (91.9) 238 (88.1) 488 (90.0)

Yes 22 (8.1) 32 (11.9) 54 (10.0
Visceral Disease at Baseline

Lymph Node Only 38 (14.0) 29 (10.7) 67 (12.4)

Visceral Disease 233 (85.7) 240 (88.9) 473 (87.3)

Missing 1 (0.4) 1 (0.4) 2 (0.4)

 Nine out of the 10 subjects (5 in pembrolizumab; 4 in control) with missing values in this category had
ECOG documented after the randomisation date and prior to or on Cycle 1 Day 1.

¥ Ten out of the 13 subjects (6 in pembrolizumab; 4 in control) with missing values in this category had
non-missing measurements after the randomisation date and prior to or on Cycle 1 Day 1.

§ Actual study medication received by patients. Missing values in this category are randomised subjects
who did not take study medication.

$§ RECIST 1.1 measurable disease as assessed by blinded independent central reviewer.
Baseline values shown in this table were collected on or before randomisation date
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016

4.6 Quality assessment of the relevant randomised controlled

trials

A complete quality assessment for each trial is included in Appendix 7.

A tabulated summary of the quality assessment results is presented in Table 18 below.

Table 18: Quality assessment results for parallel group RCTs

Trial KEYNOTE-045
Was randomisation carried out appropriately? Yes
Was the concealment of treatment allocation adequate? Yes
Were the groups similar at the outset of the study in terms Yes
of prognostic factors?
Were the care providers, participants and outcome No
assessors blind to treatment allocation?
Were there any unexpected imbalances in drop-outs No
between groups?
Is there any evidence to suggest that the authors No
measured more outcomes than they reported?
Did the analysis include an intention-to-treat analysis? If Yes

so, was this appropriate and were appropriate methods
used to account for missing data?

Adapted from Centre for Reviews and Dissemination (2008) Systematic reviews.
CRD’s guidance for undertaking reviews in health care. York: Centre for Reviews and

Dissemination

Pembrolizumab for previously treated advanced or metastatic urothelial cancer [ID1019]

Page 89 of 243




4.7 Clinical effectiveness results of the relevant randomised
controlled trials

KEYNOTE-045 Results — Interim Analysis 2 (I1A2): data cut-off 07 September 20165 17

Emerging evidence suggests that PD-L1 expression level and clinical outcomes may be
correlated in patients with epithelial malignancies (urothelial carcinoma included) treated with
PD-1/PD-L1 agents. Therefore, efficacy was evaluated according to PD-L1 positivity and

strong positivity in addition to analysis of the trial population as a whole.

PD-L1 expression of CPS 21% was described in the protocol as PD-L1 positive. Strongly
positive PD-L1 expression was defined as CPS 210% based on data from KEYNOTE-052
(external to KEYNOTE-045). Data from KEYNOTE-052 demonstrated a clinically meaningful
response rate and durable responses in all subjects, including those who were considered to
be PD-L1 negative (PD-L1 CPS <1%). Response rates were also meaningfully increased
when a cutpoint of PD-L1 CPS 210% was applied. In contrast, the magnitude of enrichment
using a cutpoint of PD-L1 CPS 21% in this population was not clinically meaningful. Based on
these observations from KEYNOTE-052, a single cutpoint of PD-L1 CPS =210% was identified
for urothelial carcinoma. Therefore, in the second interim analysis (IA2) and final analysis, only
primary hypotheses of PD-L1 strongly positive subjects and all subjects were included in the

multiplicity controlled statistical testing.

Results are presented from the second interim analysis (IA2) of data (data cut-off date 07
September 2016) for the primary endpoints (OS and PFS) and secondary endpoints (ORR,
duration of response [DOR], and PFS/ORR per modified RECIST) in the ITT population for all
subjects, subjects with PD-L1 CPS =210%, and subjects with PD-L1 CPS 21%. Exploratory
analyses of electronically-collected patient-reported outcome (ePRO) data are also
summarised for all subjects. A first interim analysis of the data had been previously performed
on 16-Mar-2016 (data cut-off date 01-Feb-2016), with a recommendation to continue the trial
as planned. Based on the results of the pre-specified interim analysis (IA2), an independent

Data Monitoring Committee (DMC) recommended that the trial be stopped early.
The median (range) follow-up duration for all subjects in the intent-to-treat (ITT) population

was 10.3 (0.2 to 20.8) months in the pembrolizumab arm and 7.9 (0.3 to 20.3) months in the

control arm (Table 19).
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Table 19: Summary of Follow-up Duration - All Subjects (ITT Population)

Control Pembrolizumab Total
(N=272) (N=270) (N=542)
Follow-up duration (months)f
Median (Range) 7.9(0.3-20.3) 10.3(0.2-20.8) 9(0.2-20.8)
Mean (SD) 8.4(5.1) 9.1(5.6) 8.7(5.4)

1 Follow-up duration is defined as the time from randomisation to the date of death or the database
cut-off date if the patient was still alive.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016.

A summary of the clinical efficacy outcome results in the overall population based on IA2 of
KEYNOTE-045 for pembrolizumab 200 mg IV Q3W vs SOC is presented in

Table 20 below:

Table 20: KENOTE-045 - Summary of efficacy endpoints

Pembrolizumab Control
N= 270 N= 272
Primary endpoints
OS - I TT population
10.3 (8.0, 11.8) | 7.4 (6.1, 8.3)
Median (95% CI), [months] HR 0.73 (95% CI 0.59, 0.91)
p =0.00224

OS rate at 6 months 63.9% 56.7 %
OS rate at 12 months 43.9% 30.7%

PFS - (BICR per RECIST 1.1) - ITT population
2.1(2.0,2.2) 3.3(2.3, 3.5)

Median (95% CI), [months] HR 0.98 (95% CI 0.81, 1.19);

p=0.41648
PFS rate at 6 months 28.8% 26.8%
PFS rate at12 months 16.8% 6.2%
Secondary endpoints
ORR (BIRC per RECIST 1.1) - ITT Population
Confirmed ORR % 211 % 11.4 %
Time to Response
Number of responders (n) 57 31
Median [months] 21 2.1
Range [months] (1.4 - 6.3) (1.7-4.9)
Response Duration (BIRC assessment) - ITT Population
Median [months] not reached 4.3
Range [months] (1.6+ - 15.64) (1.4+-15.4+)
% of subjects who achieved an o o
objective response (CR + PR) 21.1% 11.4%
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% of subjects who achieved a CR 7.0% 3.3%
. o . o

Efficacy results are presented in more detail below:

Primary Endpoints:

Overall Survival (OS)

e OS among all subjects

At the time of data cut-off for IA2 (07 September 2016), a total of 334 (61.6%) deaths were
observed among all subjects in the ITT population (Table 21). Treatment with pembrolizumab
was associated with a statistically significant and clinically meaningful improvement in OS
compared with treatment with the control (comprised of Investigator's choice of SOC
chemotherapy: paclitaxel, docetaxel, or vinflunine); the HR for OS was 0.73 (95% CI: 0.59,
0.91), with a one-sided p-value of 0.002 over the control (Table 22). The median OS was
10.3 months (95% CI: 8.0, 11.8) in the pembrolizumab arm versus 7.4 months (95% CI: 6.1,

8.3) in the control arm.

Although the initial part of the OS curves appears to favour the control, the difference is small
and transient. Kaplan-Meier (KM) estimates of OS show a clear separation beginning at
approximately month 3 favouring pembrolizumab over control, with most censoring occurring
after the 10-month time point (Figure 8). The shape of the KM OS curve for pembrolizumab
began to plateau at around 12 months, whereas the control arm curve maintained its slope.
The tail of the survival curve represents subjects treated with pembrolizumab who have the
potential for long lasting survival benefit, as has been observed in other immunotherapy

studies and with pembrolizumab.

The OS rate at 6 months was 63.9% for pembrolizumab and 56.7% for control, and at 12

months was 43.9% for pembrolizumab and 30.7% for control (Table 21).
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Table 21: Analysis of OS - All subjects (ITT population)

Event Rate/ | Median OS T OS Rate at OS Rate at |Pembrolizumab vs. Control
Number of | Person- | 100 Person- (Months) Months 6 in % T | Months 12 in
o T
Treatment N Events Months | Months (%) (95% Cl) (95% Cl) (95% Cl) Hazard Ratio* | p-Value$
(%) (95% CI)*
Control 272 179 1935.1 9.3 7.4 56.7 30.7
(65.8) (6.1, 8.3) (50.3, 62.6) (25.0, 36.7)
270 155 2364.7 6.6 10.3 63.9 43.9 0.73 0.00224
Pembrolizum (57.4) (8.0, 11.8) (57.9,69.4) (37.8,49.9) (0.59, 0.91)
ab

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

# Based on stratified Cox regression model with treatment as a covariate stratified by Eastern Cooperative Oncology Group (ECOG)
Performance Scale (0/1 vs. 2), presence or absence of liver metastases, haemoglobin (= 10 g/dL vs. <10 g/dL), and time from completion of

most recent chemotherapy (<3 months or 23 months)
§ One-sided p-value based on stratified log-rank test.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016

Figure 8: KM estimates of OS - All subjects (ITT population)
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Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
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e (OS among subjects with PD-L1 CPS 210%

A total of 104 deaths were observed among subjects with PD-L1 CPS 210% as of the data
cut-off date of 07-Sep-2016 (Table 22). Consistent with the overall ITT population, treatment
with pembrolizumab was associated with a statistically significant and clinically meaningful
improvement in OS compared with treatment with control, with median OS = 8.0 months (95%
Cl: 5.0, 12.3) versus 5.2 months (95% CI: 4.0, 7.4), respectively (observed HR [95% CI] =
0.57[0.37, 0.88]; p=0.005). The median OS in this sub-population was lower than in the overall
population in both pembrolizumab and control arms, suggesting that PD-L1 CPS 210% may

be a negative prognostic factor.

The KM curve in the PD-L1 CPS 210% was consistent with the curve of the overall population
in that there were initially small differences between the curves with an initial crossover,
followed by an increasingly pronounced separation favouring pembrolizumab, and a
developing plateau along the tail of the pembrolizumab curve (Figure 9). Once again, the tail
of the survival curve represents subjects who have the potential for long lasting survival

benefit.

Table 22: Analysis of OS - Subjects with PD-L1 CPS >=10% (ITT population)

Event |Median OS*t| OS Rate at OS Rate at Pembrolizumab vs.
Rate/ Control
Number of | Person- 100 (Months) | Months 6 in % | Months 12 in %
Person- T T
Treatment N Events Months | Months (95% ClI) (95% ClI) (95% ClI) Hazard p-Value$
(%) (%) Ratio*
(95% CI)*
Control 90 60 570.3 10.5 5.2 47.2 26.9
(66.7) (4.0,7.4) (36.0, 57.6) (17.5, 37.2)
Pembrolizumab 74 44 589.1 7.5 8.0 58.5 39.8 0.57 0.00483
(59.5) (5.0,12.3) | (46.3,68.9) (28.0, 51.3) (0.37,0.88)

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

¥ Based on stratified Cox regression model with treatment as a covariate stratified by Eastern Cooperative Oncology Group (ECOG)
Performance Scale (0/1 vs. 2), presence or absence of liver metastases, haemoglobin (= 10 g/dL vs. <10 g/dL), and time from completion
of most recent chemotherapy (<3 months or 23 months)

§ One-sided p-value based on stratified log-rank test.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016
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Figure 9: KM estimates of OS - Subjects with PD-L1 CPS >=10% (ITT population)
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Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
(Database cut-off date: 07SEP2016)

e OS among subjects with PD-L1 CPS 21%

A total of 142 deaths were observed among subjects with PD-L1 CPS 21% as of the data cut-
off date of 07 September 2016. Consistent with the overall ITT population, treatment with
pembrolizumab was associated with an improvement in OS compared with treatment with
control (median OS = 11.3 months [95% CI: 7.7, 16.0] versus 6.9 months [95% CI: 4.7, 8.8],
respectively) (HR [95% CI] = 0.61 [0.43, 0.86]; p=0.002) (Table 23; Figure 10); this p value is
not multiplicity adjusted (see Appendix 6).
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Table 23: Analysis of OS - Subjects with PD-L1 CPS >= 1% (ITT population)

Event |Median OST| OS Rateat | OS Rate at | Pembrolizumab vs. Control
Rate/
Number of | Person- 100 (Months) | Months 6 in % | Months 12 in
Person- T % T
Treatment N Events Months | Months (95% Cl) (95% ClI) (95% Cl) | Hazard Ratio* | p-Value$
(%) (%) (95% CIy*
Control 120 81 823.0 9.8 6.9 51.6 28.8
(67.5) (4.7, 8.8) (41.9,60.4) | (20.4,37.7)
Pembrolizumab 110 61 9711 6.3 11.3 65.9 46.5 0.61 0.00239
(55.5) (7.7, 16.0) (56.1,73.9) | (36.4,55.8) | (0.43,0.86)

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

¥ Based on stratified Cox regression model with treatment as a covariate stratified by Eastern Cooperative Oncology Group (ECOG)
Performance Scale (0/1 vs. 2), presence or absence of liver metastases, haemoglobin (= 10 g/dL vs. <10 g/dL), and time from
completion of most recent chemotherapy (<3 months or 23 months)

§ One-sided p-value based on stratified log-rank test.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016

Figure 10: KM Estimates of OS - Subjects with PD-L1 CPS >= 1% (ITT population)
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Progression-Free Survival (PFS) per RECIST 1.1 by Central Radiology Assessment

Primary PFS analyses were performed by BICR. Of note, blinded independent central review,
blinded central radiologists’ review and independent radiologists’ review all refer to the blinded
central radiology assessment and are used interchangeably throughout the CSR for
KEYNOTE-0451"9),

e PFS among all subjects

A total of 437 PFS events were reported at the time of the data cut-off. The primary analysis
of PFS among all subjects in the ITT population showed no statistically significant
improvement in PFS for pembrolizumab compared with control (Table 24): as per the primary
analysis method, median PFS was 2.1 months (95% CI: 2.0, 2.2) in the pembrolizumab arm
versus 3.3 months (95% CI: 2.3, 3.5) in the control arm (HR [95% CI] = 0.98 [0.81, 1.19];
p=0.416). However, KM estimates show separation in favour of pembrolizumab after 6 months
with a plateau in the tail of the curve, suggesting a meaningful benefit for some subjects from
6 months and onwards (Figure 11); the PFS rates at 6 months and 12 months were greater in
the pembrolizumab arm (Table 24). Similar to OS, most censoring in the pembrolizumab arm

occurred after the 10-month time point, due to the data cut-off.

The results of the PFS analyses per RECIST 1.1 by Site Radiology Assessment (Primary
Censoring Rule) which were conducted as supportive analyses, are provided in Appendix 8.
The median PFS, HRs, and p-values by Site Radiology Assessment are similar compared with

the results by Central Radiology Assessment.

The results of the PFS analyses per RECIST 1.1 by Central Radiology Assessment
(Sensitivity Censoring Rules) are provided in Appendix 8. The median PFS, HRs, and p-values
are similar in sensitivity analyses compared with the primary analysis method. The results of
the PFS analyses for confirmed response per mRECIST by Central Radiology Assessment

for all subjects in the ITT population are also provided in Appendix 8.
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Table 24: Analysis of PFS Based on RECIST 1.1 per central radiology assessment (primary

censoring rule) - All subjects (ITT population)

Event Median PFS Rate at | PFS Rate at | Pembrolizumab vs.
Rate/ PFSTt Control
Number | Person- 100 (Months) | Months 6 in | Months 12 in
of Person- % 1 % 1
Treatment N Events | Months | Months | (95% ClI) (95% CI) (95% CI) Hazard p-Values$
(%) (%) Ratio*
(95% CI)*
Control 272 219 1014.1 21.6 3.3 26.8 6.2
(80.5) (2.3,3.5) | (21.2,32.6) | (3.3,10.2)
Pembrolizumab | 270 218 1206.7 18.1 21 28.8 16.8 0.98 0.41648
(80.7) (2.0,2.2) | (23.5,34.3) | (12.3,22.0) |(0.81, 1.19)

Progression-free survival is defined as time from randomisation to disease progression, or death, whichever occurs first.
T From product-limit (Kaplan-Meier) method for censored data.

¥ Based on stratified Cox regression model with treatment as a covariate stratified by Eastern Cooperative Oncology Group (ECOG)
Performance Scale (0/1 vs. 2), presence or absence of liver metastases, haemoglobin (= 10 g/dL vs. <10 g/dL), and time from
completion of most recent chemotherapy (<3 months or 23 months)

§ One-sided p-value based on stratified log-rank test.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016

Figure 11: KM estimates of PFS Based on RECIST 1.1 per central radiology assessment
(primary censoring rule) - All subjects (ITT population)
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e PFS among subjects with PD-L1 CPS 210%

A total of 131 PFS events were reported at the time of the data cut-off. Similar to the overall
population, the primary analysis of PFS among subjects with PD-L1 CPS 210% showed no
statistically significant improvement in PFS for pembrolizumab compared with control (Table
25): The median PFS was 2.1 months (95% CI: 1.9, 2.1) in the pembrolizumab arm versus
3.1 months (95% CI: 2.2, 3.4) in the control arm (HR [95% CI] = 0.89 [0.61, 1.28]; p=0.240).
However, KM estimates show a separation of effect favouring pembrolizumab after 6 months
with a plateau in the tail of the curve, suggesting a meaningful benefit for some subjects from
6 months and onward (Figure 12). Among subjects with PD-L1 CPS 210%, the PFS rates at

6 months and 12 months were greater in the pembrolizumab arm (Table 25).

The results of the PFS analyses per RECIST 1.1 by Site Radiology Assessment (Primary
Censoring Rule) which were conducted as supportive analyses among subjects with PD-L1
CPS 210% are provided in Appendix 8. The median PFS, HRs, and p values by Site Radiology

Assessment are similar compared with the results by Central Radiology Assessment.

The results of the PFS analyses per RECIST 1.1 by Central Radiology Assessment (Sensitivity
Censoring Rules) among subjects with PD-L1 CPS 210% are provided in Appendix 8. The
results are similar in sensitivity analyses compared with the primary analysis method. The
results of the PFS analyses for confirmed response per mRECIST by Central Radiology

Assessment among subjects with PD-L1 CPS 210% are also provided in Appendix 8.

Table 25: Analysis of PFS Based on RECIST 1.1 per central radiology assessment (primary
censoring rule) - Subjects with PD-L1 CPS >=10% (ITT population)

Event Median | PFS Rate at | PFS Rate at | Pembrolizumab vs.
Rate/ PFSTt Control
Number of | Person- 100 (Months) | Months 6 in | Months 12 in
Person- % T % T
Treatment N Events Months | Months | (95% CI) | (95% CI) (95% ClI) Hazard p-Value$
(%) (%) Ratio*
(95% CI)*
Control 90 72 283.8 25.4 3.1 18.5 3.7
(80.0) 2.2,3.4) | (10.6,28.1) | (0.7,10.9)
Pembrolizumab | 74 59 316.4 18.6 21 24.7 17.7 0.89 0.23958
(79.7) (1.9,2.1) | (15.5,34.9) | (9.5,27.9) |(0.61, 1.28)

Progression-free survival is defined as time from randomisation to disease progression, or death, whichever occurs first.

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

¥ Based on stratified Cox regression model with treatment as a covariate stratified by Eastern Cooperative Oncology Group (ECOG)
Performance Scale (0/1 vs. 2), presence or absence of liver metastases, haemoglobin (= 10 g/dL vs. <10 g/dL), and time from
completion of most recent chemotherapy (<3 months or 23 months)

§ One-sided p-value based on stratified log-rank test.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016

Figure 12: KM estimates of PFS based on RECIST 1.1 per central radiology assessment

(primary censoring rule) - Subjects with PD-L1 CPS >= 10% (ITT population)
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e PFS among subjects with PD-L1 CPS 21%

Similar to the overall population, the analysis of PFS among subjects with PD-L1 CPS 21%
showed no improvement for pembrolizumab compared with control (Table 26), although KM
estimates show a separation of effect favouring pembrolizumab after 6 months (Figure 13).
Median PFS was 2.1 months (95% CI: 2.0, 2.4) in the pembrolizumab arm versus 3.2 months
(95% ClI: 2.2, 3.4) in the control arm (HR [95% CI] = 0.91 [0.618, 1.24]; p=0.264) (Table 26).
This p value is not multiplicity adjusted (see Appendix 6).

Pembrolizumab for previously treated advanced or metastatic urothelial cancer [ID1019] Page 100 of 243



Table 26: Analysis of PFS based on RECIST 1.1 per central radiology assessment (primary
censoring rule) - Subjects with PD-L1 CPS >= 1% (ITT population)

Event Rate/| Median | PFS Rate at | PFS Rate Pembrolizumab vs.
PFST at Control
Number | Person- 100 (Months) | Months 6in | Months 12 | Hazard
of Person- % 1 in% T Ratio*
Treatment N | Events | Months |Months (%)| (95% CI) (95% ClI) (95% CI) | (95% Cl)* | p-Value$
(%)
Control 120 98 421.3 23.3 3.2 20.5 4.4
(81.7) (2.2,3.4) | (13.3,28.8) | (1.4,10.4)
Pembrolizumab | 110 85 509.8 16.7 21 284 20.9 0.91 0.26443
(77.3) (2.0,2.4) | (20.3,37.1) |(13.6, 29.3)|(0.68, 1.24)

Progression-free survival is defined as time from randomisation to disease progression, or death, whichever occurs first.

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

# Based on stratified Cox regression model with treatment as a covariate stratified by Eastern Cooperative Oncology Group (ECOG)
Performance Scale (0/1 vs. 2), presence or absence of liver metastases, haemoglobin (= 10 g/dL vs. <10 g/dL), and time from
completion of most recent chemotherapy (<3 months or 23 months)

$§ One-sided p-value based on stratified log-rank test.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016

Figure 13: KM estimates of PFS based on RECIST 1.1 per central radiology assessment
(primary censoring rule) - Subjects with PD-L1 CPS >= 1% (ITT population)
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The results of the PFS analyses per RECIST 1.1 by Site Radiology Assessment (Primary
Censoring Rule), which were conducted as supportive analyses among subjects with PD-L1
CPS 21% are provided in Appendix 8. The median PFS, HRs, and p-values by Site Radiology

Assessment are similar compared with the results by Central Radiology Assessment.

The results of the PFS analyses per RECIST 1.1 by Central Radiology Assessment (Sensitivity
Censoring Rules) among subjects with PD-L1 CPS 21% are Appendix 8. The median PFS,
HRs, and p values are similar in sensitivity analyses compared with the primary analysis

method.

The results of the PFS analyses for confirmed response per mRECIST by Central Radiology

Assessment among subjects with PD-L1 CPS 21% are also provided in Appendix 8.
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Secondary Endpoints:

Objective Response Rate (ORR) per Confirmed RECIST 1.1 by Central Radiology

Assessment

Response analyses were performed by BICR. Of note, blinded independent central review
blinded central radiologists’ review and independent radiologists’ review all refer to the blinded
central radiology assessment and are used interchangeably throughout the CSR for
KEYNOTE-045"9),

¢ ORR among all subjects in the ITT population

Treatment with pembrolizumab was associated with a statistically significant and clinically
meaningful improvement in confirmed ORR for all subjects in the ITT population compared
with control based on RECIST 1.1 as determined by Central Radiology Assessment. The ORR
was 21.1% (95% CI: 16.4, 26.5) in the pembrolizumab arm compared with 11.4% (95% CI:
7.9, 15.8) in the control arm; the estimate of the difference was 9.6 (95% ClI: 3.5, 15.9);
p=0.001 (Table 27).

Table 27: Analysis of confirmed ORR based on RECIST 1.1 per central radiology assessment -
All subjects (ITT population)

Pembrolizumab vs Control
Treatment N Number of Objective Estimate p-Valuett
Objective Response (95% Cht
Response Rate(%)(95% Cl)
Control 272 31 11.4 (7.9,15.8)
Pembrolizumab 270 57 21.1(16.4,26.5) | 9.6 (3.5,15.9) 0.00106

1 Based on Miettinen & Nurminen method stratified by Eastern Cooperative Oncology Group (ECOG)
Performance Scale (0/1 vs. 2), presence or absence of liver metastases, haemoglobin (= 10 g/dL vs. <10
g/dL), and time from completion of most recent chemotherapy (<3 months or = 3 months); if no Subjects
are in one of the treatment groups involved in a comparison for a particular stratum, then that stratum is
excluded from the treatment comparison.

11 One-sided p-value for testing. HO: difference in % =0 versus H1: difference in % > 0.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016

In the pembrolizumab arm, 118 of 219 subjects (63.9%) with at least 1 baseline imaging
assessment had a reduction in tumour burden, as shown in Figure 14. In the control arm, 109
of 200 subjects (54.5%) with at least 1 baseline imaging assessment had a reduction in

tumour burden, as shown in Figure 15.
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Figure 14: Waterfall plot of best tumour change from baseline in pembrolizumab arm based on
RECIST 1.1 per central radiology assessment - All subjects with measureable disease at
baseline (ITT population)
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Percentage changes >100% were truncated at 100%.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016

Figure 15: Waterfall plot of best tumour change from baseline in control arm based on
RECIST1.1 per central radiology assessment - All subjects with measureable disease at
baseline (ITT population)
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Percentage changes >100% were truncated at 100%.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016
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The results of the ORR analyses for confirmed response per RECIST 1.1 by Site Radiology
Assessment and per mRECIST by Central Radiology Assessment for all subjects in the ITT
population are consistent with the Central Radiology Assessment and are provided in Table

28 and Table 29 respectively.

Table 28: Analysis of confirmed ORR based on RECIST 1.1 per site radiology assessment - All
subjects (ITT population)

Pembrolizumab vs Control
Treatment N Number of Objective Response Estimate p-Valuett
Objective Rate(%)(95% CI) (95% Cht
Response
Control 272 31 11.4 (7.9,15.8)
Pembrolizumab 270 63 23.3 (18.4,28.8) 11.9 (5.7,18.2) 0.00010

1 Based on Miettinen & Nurminen method stratified by Eastern Cooperative Oncology Group (ECOG) Performance
Scale (0/1 vs. 2), presence or absence of liver metastases, haemoglobin (= 10 g/dL vs. <10 g/dL), and time from
completion of most recent chemotherapy (<3 months or =2 3 months); if no Subjects are in one of the treatment
groups involved in a comparison for a particular stratum, then that stratum is excluded from the treatment
comparison.

11 One-sided p-value for testing. HO: difference in % =0 versus H1: difference in % > 0.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016

Table 29: Analysis of confirmed ORR based on modified RECIST 1.1 per central radiology
assessment - All subjects (ITT population)

Pembrolizumab vs Control
Treatment N Number of Objective Response Estimate p-Valuett
Objective Rate(%)(95% CI) (95% Cht
Response
Control 272 32 11.8 (8.2,16.2)
Pembrolizumab 270 68 25.2 (20.1,30.8) 13.4 (7.0,19.9) 0.00002

1 Based on Miettinen & Nurminen method stratified by Eastern Cooperative Oncology Group (ECOG) Performance
Scale (0/1 vs. 2), presence or absence of liver metastases, haemoglobin (= 10 g/dL vs. <10 g/dL), and time from
completion of most recent chemotherapy (<3 months or = 3 months); if no Subjects are in one of the treatment
groups involved in a comparison for a particular stratum, then that stratum is excluded from the treatment
comparison.

11 One-sided p-value for testing. HO: difference in % =0 versus H1: difference in % > 0.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016

More subjects in the overall ITT population receiving pembrolizumab than control had a best
overall response (BOR) of complete response (CR) (19 [7.0%] vs 9 [3.3%], respectively) per
RECIST 1.1 by Central Radiology Assessment. Likewise, more subjects in the pembrolizumab
arm had a BOR of partial response (PR) (38 [14.1%] vs 22 [8.1%], respectively) (Table 30).

Table 30: Summary of BOR based on RECIST 1.1 per central radiology assessment - All
subjects (ITT population)
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Response Evaluation Control Pembrolizumab
(N=272) (N=270)
n % 95% CIf n % 95% CIt

Complete Response (CR) 9 3.3 (1.5,6.2) 19 7.0 (4.3, 10.8)
Partial Response (PR) 22 8.1 (5.1,12.0) 38 141 (10.2, 18.8)
Objective Response 31 1.4 (7.9, 15.8) 57 211 (16.4, 26.5)

(CR+PR)
Stable Disease (SD) 91 33.5 (27.9, 39.4) 47 17.4 (13.1, 22.5)
Disease Control 122 44.9 (38.8, 51.0) 104 38.5 (32.7, 44.6)

(CR+PR+SD)
Progressive Disease (PD) 90 33.1 (27.5, 39.0) 131 48.5 | (42.4,54.7)
Non-evaluable (NE) 9 3.3 (1.5,6.2) 4 1.5 (0.4,3.7)
No Assessment 51 18.8 (14.3, 23.9) 31 11.5 (7.9, 15.9)
Confirmed responses are included.
T Based on binomial exact confidence interval method.
Non-evaluable: subject had post-baseline imaging and the BOR was determined to be NE per RECIST 1.1.
No Assessment: subject had no post-baseline imaging.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016

Duration of follow-up (defined as the time from randomisation to the date of death or the
database cut-off date if the patient was still alive) in responders with confirmed CR or PR was

similar between arms and is presented in Appendix 8.

The results of the BOR analyses for confirmed response per RECIST 1.1 by Site Radiology
Assessment, conducted as supportive analyses, for all subjects in the ITT population are
consistent with the Central Radiology Assessment and are provided in Appendix 8. The
results of the BOR analyses for confirmed response per mRECIST by Central Radiology
Assessment for all subjects in the ITT population are consistent with the results per

RECIST 1.1 and are also provided in Appendix 8.

e ORR per confirmed RECIST 1.1 by central radiology assessment amonq subjects with
PD-L1 CPS 210%

Treatment with pembrolizumab was associated with an improvement in confirmed ORR
among subjects with PD-L1 CPS =210% compared with control based on RECIST 1.1 as
determined by Central Radiology Assessment. The ORR was 21.6% (95% CI: 12.9, 32.7) in
the pembrolizumab arm compared with 6.7% (95% CI: 2.5, 13.9) in the control arm; the
estimate of the difference was 19.3 (95% ClI: 8.6, 31.7); p=0.0002 (Table 31). This p-value is

not multiplicity-adjusted.

In the pembrolizumab arm, 30 of 55 subjects (54.5%) with at least 1 baseline imaging

assessment had a reduction in tumour burden, as shown in Figure 16. In the control arm,
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38 of 65 subjects (58.5%) with at least 1 baseline imaging assessment had a reduction in

tumour burden, as shown in Figure 17.

Table 31: Analysis of confirmed ORR based on RECIST 1.1 per central radiology assessment -

Subjects with PD-L1 CPS >=10% (ITT population)

Pembrolizumab vs Control
Treatment N Number of Objective Response Estimate(95% CI)t | p-Valuett
Objective Rate(%)(95% CI)
Response
Control 90 6 6.7 (2.5,13.9)
Pembrolizumab | 74 16 21.6 (12.9,32.7) 19.3 (8.6,31.7) 0.00020

1 Based on Miettinen & Nurminen method stratified by Eastern Cooperative Oncology Group (ECOG) Performance
Scale (0/1 vs. 2), presence or absence of liver metastases, haemoglobin (= 10 g/dL vs. <10 g/dL), and time from
completion of most recent chemotherapy (<3 months or 2 3 months); if no Subjects are in one of the treatment groups
involved in a comparison for a particular stratum, then that stratum is excluded from the treatment comparison.

11 One-sided p-value for testing. HO: difference in % =0 versus H1: difference in % > 0.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016

Figure 16: Waterfall plot of best tumour change from baseline in pembrolizumab arm based on
RECIST 1.1 per central radiology assessment - Subjects with PD-L1 CPS >= 10% with

measureable disease at baseline (ITT population)
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Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016

Figure 17: Waterfall plot of best tumour change from baseline in control arm based on RECIST
1.1 per central radiology assessment - subjects with PD-L1 CPS >= 10% with measureable

disease at baseline (ITT population)
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Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016

The results of the ORR analyses for confirmed response per RECIST 1.1 by Site Radiology
Assessment and per mRECIST by Central Radiology Assessment for subjects with PD-L1

CPS 210% are consistent with the Central Radiology Assessment and are provided in Table

32 and Table 33, respectively.

Table 32: Analysis of confirmed ORR based on RECIST 1.1 per site radiology assessment -
Subjects with PD-L1 CPS >=10% (ITT population)

Pembrolizumab vs Control

Treatment N Number of Objective Estimate p-Valuett
Objective Response (95% Cht
Response Rate(%)(95% CI)
Control 90 7 7.8 (3.2,15.4)
Pembrolizumab 74 19 25.7 (16.2,37.2) 21.8 (10.7,34.5) 0.00008

1 Based on Miettinen & Nurminen method stratified by Eastern Cooperative Oncology Group (ECOG)
Performance Scale (0/1 vs. 2), presence or absence of liver metastases, haemoglobin (= 10 g/dL vs. <10
g/dL), and time from completion of most recent chemotherapy (<3 months or = 3 months); if no Subjects
are in one of the treatment groups involved in a comparison for a particular stratum, then that stratum is
excluded from the treatment comparison.

11 One-sided p-value for testing. HO: difference in % =0 versus H1: difference in % > 0.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016
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Table 33: Analysis of confirmed ORR based on modified RECIST 1.1 per central radiology
assessment - Subjects with PD-L1 CPS >=10% (ITT Population)

Pembrolizumab vs Control
Treatment N Number of Objective Estimate p-Valuett
Objective Response (95% Cht
Response Rate(%)(95% CI)
Control 90 7 7.8 (3.2,15.4)
Pembrolizumab 74 19 25.7 (16.2,37.2) 22.5(11.0,35.3) 0.00006

1 Based on Miettinen & Nurminen method stratified by Eastern Cooperative Oncology Group (ECOG)
Performance Scale (0/1 vs. 2), presence or absence of liver metastases, haemoglobin (= 10 g/dL vs. <10
g/dL), and time from completion of most recent chemotherapy (<3 months or = 3 months); if no Subjects
are in one of the treatment groups involved in a comparison for a particular stratum, then that stratum is
excluded from the treatment comparison.

11 One-sided p-value for testing. HO: difference in % =0 versus H1: difference in % > 0.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016

Consistent with the overall ITT population, more subjects in the PD-L1 CPS =210% population
receiving pembrolizumab versus control had a BOR of CR (5 [6.8%)] vs 2 [2.2%], respectively)
per RECIST 1.1 by Central Radiology. Likewise, more subjects in the pembrolizumab arm had
a BOR of PR (11 [14.9%] vs 4 [4.4%], respectively) (Table 34).

Table 34: Summary of BOR based on RECIST 1.1 per central radiology assessment - Subjects
with PD-L1 CPS >=10% (ITT population)

Response Evaluation Control Pembrolizumab
(N=90) (N=74)
n % 95% CIt n % 95% CIt

Complete Response (CR) 2 2.2 (0.3,7.8) 5 6.8 (2.2, 15.1)
Partial Response (PR) 4 4.4 (1.2, 11.0) 11 14.9 (7.7, 25.0)
Objective Response 6 6.7 (2.5, 13.9) 16 21.6 | (12.9, 32.7)

(CR+PR)
Stable Disease (SD) 32 35.6 (25.7, 46.3) 9 12.2 (5.7, 21.8)
Disease Control 38 42.2 (31.9, 53.1) 25 33.8 (23.2, 45.7)

(CR+PR+SD)
Progressive Disease (PD) 28 31.1 (21.8, 41.7) 37 50.0 (38.1, 61.9)
Non-evaluable (NE) 4 4.4 (1.2, 11.0) 0 0.0 (0.0, 4.9)
No Assessment 20 22.2 (14.1, 32.2) 12 16.2 (8.7, 26.6)
Confirmed responses are included.
T Based on binomial exact confidence interval method.
Non-evaluable: subject had post-baseline imaging and the BOR was determined to be NE per RECIST 1.1.
No Assessment: subject had no post-baseline imaging.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016

Duration of follow-up in responders with confirmed CR or PR was similar between arms and

is presented in Appendix 8.
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The results of the BOR analyses for confirmed response per RECIST 1.1 by Site Radiology
Assessment and for confirmed response per mRECIST by Central Radiology Assessment,
conducted as supportive analyses, for subjects with PD-L1 CPS 210% are consistent with the
Central Radiology Assessment and are provided in Appendix 8. Summaries of the BOR
analyses including confirmed and unconfirmed responses for subjects with PD-L1 CPS 210%

per central and per site radiology assessment are also provided in Appendix 8.

e ORR per confirmed RECIST 1.1 by central radiology assessment among subjects with
PD-L1 CPS 21%

Results of confirmed ORR by Central Radiology Assessment among subjects with PD-L1 CPS
21% can be found in Table 35. Waterfall plots for pembrolizumab and control arms are shown

in Figure 18 and Figure 19 respectively.

Table 35: Analysis of Confirmed Objective Response Based on RECIST 1.1 per Central
Radiology Assessment - Subjects with PD-L1 CPS >= 1% (ITT Population)

Pembrolizumab vs Control
Treatment N Number of Objective Estimate p-Valuett
Objective Response (95% Ch)t
Response Rate(%)(95% Cl)
Control 120 10 8.3 (4.1,14.8)
Pembrolizumab | 110 26 23.6 (16.1,32.7) 16.9 (7.7,27.0) 0.00022

1 Based on Miettinen & Nurminen method stratified by Eastern Cooperative Oncology Group (ECOG)
Performance Scale (0/1 vs. 2), presence or absence of liver metastases, haemoglobin (= 10 g/dL vs. <10
g/dL), and time from completion of most recent chemotherapy (<3 months or = 3 months); if no Subjects
are in one of the treatment groups involved in a comparison for a particular stratum, then that stratum is
excluded from the treatment comparison.

11 One-sided p-value for testing. HO: difference in % =0 versus H1: difference in % > 0.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016
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Figure 18: Waterfall plot of best tumour change from baseline in pembrolizumab arm based on
RECIST 1.1 per central radiology assessment - Subjects with PD-L1 CPS >= 1% with
measureable disease at baseline (ITT population)
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Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016

Figure 19: Waterfall plot of best tumour change from baseline in control arm based on RECIST
1.1 per central radiology assessment - Subjects with PD-L1 CPS >= 1% with measureable
disease at baseline (ITT population)
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Percentage changes >100% were truncated at 100%.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016
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The results of the ORR analyses for confirmed response per RECIST 1.1 by Site Radiology
Assessment and per mRECIST by Central Radiology Assessment for subjects with PD-L1
CPS 21% are provided Appendix 8. Results for BOR by Central Radiology Assessment, for
confirmed response per mRECIST by Central Radiology Assessment, and for confirmed
response per RECIST 1.1 by Site Radiology Assessment for subjects with PD-L1 CPS 21%

can be found in Appendix 8.

Summaries of the BOR analyses including confirmed and unconfirmed responses for subjects
with PD-L1 CPS 21% per central and per site radiology assessment are also provided in

Appendix 8.

Time to Response (TTR) and Response Duration

e TTR and response duration by central radiology assessment among all subjects

TTR was defined as the time from randomisation to the first assessment of a complete
response (CR) or partial response (PR). Response duration was defined as the time from the
first CR/PR to documented PD. Only confirmed CR/PRs were included in the analysis for TTR
and response duration. Subjects who did not have PD were censored at the time of the last

disease response assessment.

The median TTR for responders per Central Radiology Assessment was similar in the
pembrolizumab (2.1 months, range: 1.4 to 6.3) and control (2.1 months, range: 1.7 to 4.9)
arms (Table 36; Figure 20).

Median duration of response (DOR) for the 57 subjects receiving pembrolizumab with
confrmed CR/PR had not yet been reached at the time of data cut-off (range:
1.6+ to 15.6+ months), whereas median DOR for the 31 subjects receiving control with
confirmed CR/PR was established at 4.3 months (range: 1.4+ to 15.4+ months) (Table 36).
The results indicate very durable responses with pembrolizumab, particularly considering the
maturity of the dataset, with a clear difference with regard to durability versus control (Figure
20). As assessed by the KM method, there were more subjects in the pembrolizumab arm
than in the control arm with responses =6 months (78% vs 40%) and =12 months
(68% vs 35%).

The results of the DOR analyses for confirmed response per RECIST 1.1 by Site Radiology
Assessment for all subjects in the ITT population are consistent with the Central Radiology

Assessment and are provided in Appendix 8.
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Table 36: Summary of TTR and response duration based on RECIST 1.1 per central radiology
assessment in subjects with confirmed response - All subjects (ITT population)

Control Pembrolizumab
(N=272) (N=270)
Number of Subjects with 31 57
Responsef
Time to Responset (months)
Mean (SD) 2.4 (0.8) 2.7 (1.2)
Median (Range) 2.1 (1.7-4.9) 2.1 (1.4-6.3)
Response Durationt (months)
Median (Range)$ 4.3 (1.4+-15.4+) Not reached (1.6+ - 15.6+)
Number of Subjects with 7 (40) 41 (78)
Response = 6 Months (%)*
Number of Subjects with 3 (35) 14 (68)
Response = 12 Months (%)*
t Analysis on time to response and response duration are based on patients with a best overall
response as confirmed complete response or partial response only.
* Median and percentage are calculated from product-limit (Kaplan-Meier) method for censored
data.
§ "+" indicates the response duration is censored.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016

Figure 20: KM estimates of objective response duration based on RECIST 1.1 per central
radiology assessment in subjects with confirmed response - All subjects (ITT population)
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Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
(Database cut-off date: 07SEP2016)
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e TTR and response duration by central radiology assessment — PD-L1 CPS 210%

population

The median TTR for responders in the PD-L1 CPS 210% population per Central Radiology
Assessment was similar in both arms (pembrolizumab = 2.1 months, range: 1.4 to 5.3;
control = 2.1 months, range: 1.9 to 2.2). Consistent with the overall ITT population, median
DOR for 16 subjects with PD-L1 CPS 210% receiving pembrolizumab with a confirmed CR/PR
had not yet been reached at the time of data cut-off (range: 1.6+ to 15.4+ months), whereas
median DOR for the 6 subjects with PD-L1 CPS 210% receiving control was established at
4.4 months (range: 1.5+ to 10.8+ months) (Table 37 and Figure 21).

There were 14 subjects with PD-L1 CPS 210% in the pembrolizumab arm and 1 subject in the
control arm with responses =6 months. There were 3 subjects in the pembrolizumab arm and

no subjects in the control arm with response =212 months (Table 37).

The results of the DOR analyses for confirmed response per RECIST 1.1 by Site Radiology
Assessment for subjects with PD-L1 CPS =10% are consistent with the Central Radiology

Assessment and are provided in Appendix 8.

Table 37: Summary of TTR and response duration based on RECIST 1.1 per central radiology
assessment in subjects with confirmed response - Subjects with PD-L1 CPS >= 10% (ITT
population)

Control Pembrolizumab
(N=90) (N=74)
Number of Subjects with 6 16
Responset
Time to Responset (months)
Mean (SD) 2.0 (0.1) 2.5(1.0)
Median (Range) 21(1.9-2.2) 2.1(1.4-5.3)
Response Duration* (months)
Median (Range)$ 4.4 (1.5+ - Not reached (1.6+ - 15.4+)
10.8+)
Number of Subjects with 1 (40) 14 (93)
Response 2 6 Months (%)*
Number of Subjects with 0 3 (76)
Response 2 12 Months (%)*
T Analysis on time to response and response duration are based on patients with a best
overall response as confirmed complete response or partial response only.
* Median and percentage are calculated from product-limit (Kaplan-Meier) method for
censored data.
§ "+" indicates the response duration is censored.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016
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Figure 21: KM estimates of objective response duration based on RECIST 1.1 per central
radiology assessment in subjects with confirmed response - Subjects with PD-L1 CPS >=

10% (ITT population)
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Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
(Database cut-off date: 07SEP2016)

The results of response duration and the TTR analyses for confirmed response per

RECIST 1.1 by Site Radiology Assessment are provided for PD-L1 CPS 210% subjects in
Appendix 8.

e TTR and response duration by central radioloqgy assessment amonq subjects with PD-L1

CPS 21%

The median TTR for responders was similar for both treatment arms (Table 38). Median DOR
for the subjects with PD-L1 CPS 21% receiving pembrolizumab or control with confirmed

CR/PR had not yet been reached at the time of data cut-off.

There were more subjects in the pembrolizumab arm than in the control arm with responses

=6 months and =212 months.
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Table 38: Summary of TTR and response duration based on RECIST 1.1 per central radiology
assessment in subjects with confirmed response - Subjects with PD-L1 CPS >=1% (ITT
population)

Control Pembrolizumab
(N=120) (N=110)
Number of Subjects with Responsef 10 26
Time to Responset (months)
Mean (SD) 2.0 (0.1) 2.6 (1.0)
Median (Range) 2.1(1.9-2.2) 2.2 (1.4-5.3)
Response Durationt (months)
Median (Range)$ Not reached (1.5+ - 15.4+) Not reached (1.6+ - 15.6+)
Number of Subjects with Response = 3 (56) 21 (88)
6 Months (%)*
Number of Subjects with Response 2 2 (56) 7(78)
12 Months (%)*
t Analysis on time to response and response duration are based on patients with a best overall response as
confirmed complete response or partial response only.
¥ Median and percentage are calculated from product-limit (Kaplan-Meier) method for censored data.
§ "+" indicates the response duration is censored.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016

A summary of the reasons subjects with PD-L1 CPS 21% with a confirmed response based
on RECIST 1.1 per Central Radiology Assessment were censored from the DOR analysis is

provided in Appendix 8.

The results of the DOR analyses for confirmed response per RECIST 1.1 by Site Radiology
Assessment for subjects with PD-L1 CPS 21% are consistent with the Central Radiology

Assessment Appendix 8.

PFS per RECIST 1.1 by central radiology assessment at 6 and 12 months

e PFS per RECIST 1.1 by central radiology assessment at 6 and 12 months among all

subjects
As a secondary endpoint, analyses of PFS based on RECIST 1.1 by Central Radiology

Assessment were performed for all subjects in the ITT population at 6 months and 12 months
of treatment. At 6 months, the PFS rate for the pembrolizumab arm was 28.8% compared with
26.8% in the control arm, and at 12 months, the PFS rate for the pembrolizumab arm was
16.8% compared with 6.2% in the control arm (Table 24).

Results of the analyses of PFS per mRECIST by Central Radiology Assessment at 6 and
12 months among all subjects in the ITT population are consistent with results per RECIST 1.1

and may be found in Appendix 8.
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e PFSper RECIST 1.1 by central radioloqy assessment at 6 and 12 months among subjects
with PD-L1 CPS 210%

As a secondary endpoint, analyses of PFS based on RECIST 1.1 by Central Radiology
Assessment were performed for subjects with PD-L1 CPS 210% at 6 months and 12 months
of treatment. Results showed that at 6 months, the PFS rate for the pembrolizumab arm was
24.7% compared with 18.5% in the control arm, and at 12 months, the PFS rate for the

pembrolizumab arm was 17.7% compared with 3.7% in the control arm (Table 25).

Results of the analysis of PFS per mRECIST by Central Radiology Assessment at 6 and
12 months among subjects with PD-L1 CPS 210% are consistent with results per RECIST 1.1
and may be found in Appendix 8.

e PFS per RECIST 1.1 by central radiology assessment at 6 and 12 months among subjects
with PD-L1 CPS 21%

As a secondary endpoint, analyses of PFS based on RECIST 1.1 by Central Radiology
Assessment showed that the 6-month and 12-month PFS rates were higher for the

pembrolizumab arm than in the control arm (Table 26).

Results of the analysis of PFS per mRECIST by Central Radiology Assessment at 6 and
12 months among subjects with PD-L1 CPS 21% are consistent with results per RECIST 1.1
and may be found in Appendix 8.

Modelling approaches on OS analysis after adjusting for switching

Overall survival (OS) data were analysed using the ITT approach, as planned in the CSR
analyses. ITT results of the OS analysis result in a hazard ratio of 0.73, p=0.004 (2-sided),
(95% CI: 0.59; 0.91) corresponding to a substantial reduction of 27% in hazard (see Table
21).

In KEYNOTE-045, 272 patients were randomised to the control arm. A total of 33/272 (12.1%)
patients switched over to anti-PD-1/anti-PD-L1 treatment including 22 patients who had
experienced documented progressive disease and therefore met the eligibility criteria for
switch-over. In 239 non-switched over patients, 131 patients met the eligibility criteria for
switch-over. A total of 153 eligible patients (22 switchers vs. 131 non-switchers) were included

in the first stage model to estimate the acceleration factor.
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The breakdown of the disposition of the control group is depicted in

Figure 22.

Figure 22: Disposition of patients in the KEYNOTE-045 control group according to switch
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As the survival benefit associated with pembrolizumab is diluted due to switching, conventional
survival analysis will underestimate the survival benefit associated with pembrolizumab.
Therefore, for the estimation of the OS in the control arm, OS was adjusted, using alternative
treatment switching adjustment methods, to reflect the actual benefit of patients receiving the
regimens in the control arm in the absence of treatment switching to alternative therapies, as
it is reflective of clinical practice. Three statistical methods were applied to adjust for treatment
switching: the rank preserving structural failure time method (RPSFT),®® the simplified 2-stage

method®® and the inverse probability of censoring weighting method (IPCW)."

The RPSFT method had been pre-specified in the study protocol to adjust for the anticipated
treatment switching effect in advance of the availability of trial based information needed to
determine the clinical validity of the approach, which should be assessed a posteriori.
Following the NICE DSU recommendations for the adjustment of treatment switching in clinical
trials,® additional adjustments (two-stage and the IPCW) were implemented to better

understand the control-related OS in the absence of treatment switching.
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RPSFT adjustment

The RPSFT method is based on the assumption of common treatment effect, a strong
assumption that cannot be formally tested based on the data. It assumes that the multiplicative
treatment effect of pembrolizumab is constant, irrespective of the time of initiation of the
treatment (at randomisation or switch). Under this assumption, the adjusted estimated hazard
ratio was 0.68 (95% CI: 0.58; 0.88).

Two-stage adjustment

The two-stage simplified model is most appropriate when patients are allowed to switch to the
new treatment shortly after progression of disease and there is a clear definition of a new
secondary baseline. These conditions were met in KEYNOTE-045. In stage 1, the switch effect
was estimated after adjustment for other covariates. The estimated post-progression
treatment estimate was 3.02 (95% ClI: 1.90; 5.65). This point estimate suggests that switching
to pembrolizumab increases survival time by a factor of 3.02. Adjustment of survival time
based on this factor had a strong impact on survival. In addition, re-censoring using this factor
would reduce the information and provide less reliable results. Therefore, the two-stage
methodology was finally used without re-censoring. The estimated hazard ratio of 0.69 (95%
Cl: 0.55; 0.86) from the two-stage simplified method is consistent with the survival adjustment

resulting from the stage 1 estimate.

IPCW adjustment

The inverse-probability-of-censoring weighting (IPCW) method adjusts ITT overall survival
analysis by weighting the contribution from each subject in the control arm during a particular
time interval prior to switching. Subjects who switched were censored at the time of switching.
There were, 13/179 observed deaths (7.3%), in the control arm lost due to the informative
censoring in both scenarios, which were consequently adjusted for using the IPC weights. In
the primary analysis scenario, the IPCW-adjusted hazard ratio of mortality in the
pembrolizumab arm compared to control is 0.70 (95% CI 0.56, 0.88) — a 30% statistically

significant reduction in hazard of mortality.

The results from the ITT approach and results from the methods adjusting for switching are
summarized in
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Table 39 below. The three adjustment methods provided estimated hazard ratios smaller than
the HR derived from the ITT analysis (larger treatment effect), within a narrow range of 0.68
to 0.70.
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Table 39: Summary Results of OS Analyses (switching adjustment)

Pembrolizumab vs. Control
Treatment switch correction method Hazard Ratio 95% ClI P-value
(2-sided)

ITT 0.73 (0.59; 0.91) 0.004
Simplified two-stage (no re-censoring) 0.69 (0.55; 0.86) 0.0045*
RPSFT 0.68 (0.58; 0.88) 0.0045*
IPCW 0.70 (0.56; 0.87) 0.002
* P-value retained from the ITT analysis based on distribution of the test statistic under the null hypothesis of no
treatment effect

A summary of the median OS in the pembrolizumab study arm and SOC study arm, with and
without various treatment switching correction methods applied, is summarised below in Table
40.

Table 40: Analysis of median OS using Two-stage, RPSFT and IPCW methods

Treatment switch correction method Median OS (months) (95% CI)
Control (no correction for treatment switching ) 7.4 (6.1, 8.3)

Control - Simplified two-stage correction (no re- 7.0(5.5,7.7)

censoring)

Control — RPSFT correction 7.1(6.0,7.7)

Control — IPCW correction 6.9 (5.5,7.7)

Figure 23: Kaplan-Meier Curves of Overall Survival Adjusting for Treatment Switch using 2-
stage analysis - No recensoring (ITT Population)
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Figure 24: Analysis of Overall Survival with RPSFT Correction (ITT population)
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Figure 25: Analysis of Overall Survival with IPCW correction (ITT population)
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Exploratory endpoints: Patient-reported outcome (PRO) analyses

The primary analysis approach for the pre-specified PRO endpoints was based on a
quality-of-life-related full analysis set (FAS) population, which consists of all randomised
subjects who received at least 1 dose of study treatment, and had completed at least 1 PRO

assessment.

EORTC QLQ-30 and EQ-5D compliance rate and completion rate

In the PRO FAS population, there were 266 subjects in the pembrolizumab arm and
254 subjects in the control arm. Compliance rates for EORTC QLQ-C30 at baseline were
similar and above 95% in both the pembrolizumab and control arms (97.7% vs 95.7%) and
remained high at Week 15 (87.7% vs 88.1%). Compliance rates for EQ-5D at baseline were
100% in both the pembrolizumab and control arms and remained high at Week 15
(88.1% vs 87.7%). Completion rates continued to decrease at each time point as more and
more subjects discontinued the trial due to disease progression, physician decision, AEs, or
death.

EORTC QLQ-C30 analyses

e EORTC QLQ-C30 score change from baseline to Week 9 and Week 15

Baseline global health status/QoL scores were similar between treatment arms. At Week 9,
the global health status/QoL score was stable from baseline (least squares
[LS] mean = -1.37 points; 95% CI: -4.10, 1.35) in the pembrolizumab arm, and a greater
worsening of -5.75 points (95% CI: -8.62, -2.87) was observed in the control arm. The
difference in LS means between pembrolizumab and the control arm at Week 9 was 4.38
points (95% CI: 0.59, 8.16; two-sided p=0.02, not controlled for multiplicity) (Table 41). At
Week 15, there was an even greater difference in LS means between pembrolizumab arm
and control (9.05 points; 95% CI: 4.61, 13.48; two-sided p<0.001, not controlled for multiplicity)
(Table 42). A mean difference of 10 points or more has been widely viewed as being clinically
significant when interpreting the results of randomised trials employing EORTC QLQ-C30;62
83 however, minimally important differences as low as 4 points have been reported for EORTC
QLQ-C30 in other cancer trials.®
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Table 41: Analysis of change from baseline in EORTC QLQ-C30 global health status/QoL at
Week 9 - (FAS population)

Baseline Week 9 Change from Baseline at Week 9
Treatment N Mean N Mean N LS Mean ( 95% CI)f
(SD) (SD)
Control 243 59.12 176 58.48 254 -5.75 (-8.62, -2.87)
(22.144) (21.849)
Pembrolizumab 260 61.51 200 63.04 266 -1.37 (-4.10, 1.35)
(23.107) (22.964)
Pairwise Comparison Difference in LS p-Value
Means
(95% ClI)
Pembrolizumab vs. Control 4.38 ( 0.59, 8.16) 0.024

T 1. Based on cLDA model with the PRO scores as the response variable, treatment by study visit interaction, and stratification
factors: Eastern Cooperative Oncology Group (ECOG) Performance Scale (0/1 vs. 2), presence or absence of liver
metastases, haemoglobin (210 g/dL vs. <10 g/dL), and time from completion of most recent chemotherapy (<3 months or 23
months), as covariates.

For baseline and Week 9, N is the number of subjects in each treatment group with non-missing assessments at the specific
time point; for change from baseline, N is the number of subjects in the analysis population in each treatment group.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off: 07SEP2016

Table 42: Analysis of change from baseline in EORTC QLQ-C30 global health status/QolL at
Week 15 - (FAS population)

Baseline Week 15 Change from Baseline at Week 15
Treatment N Mean N Mean N LS Mean ( 95% CI)f
(SD) (SD)
Control 243 59.12 118 | 57.91 254 -8.30 (-11.76, -4.83)
(22.144) (19.516)
Pembrolizumab 260 61.51 157 | 67.57 266 0.75 (-2.34, 3.83)
(23.107) (22.558)
Pairwise Comparison Difference in LS p-Value
Means
(95% ClI)
Pembrolizumab vs. Control 9.05( 4.61,13.48)| <.001

T 1. Based on cLDA model with the PRO scores as the response variable, treatment by study visit interaction, and
stratification factors: Eastern Cooperative Oncology Group (ECOG) Performance Scale (0/1 vs. 2), presence or
absence of liver metastases, haemoglobin ( 210 g/dL vs. <10 g/dL), and time from completion of most recent
chemotherapy (<3 months or 23 months), as covariates.

For baseline and Week 15, N is the number of subjects in each treatment group with non-missing assessments at
the specific time point; for change from baseline, N is the number of subjects in the analysis population in each
treatment group.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off: 07SEP2016
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e EORTC QLQ-C30 global health status score at each visit to Week 27

The EORTC QLQ-C30 global health status/QoL scores at baseline were similar between the
2 treatment arms. Beginning at Week 3, subjects in the pembrolizumab arm had higher global

health status/QoL scores compared with controls (i.e. 95% CI did not overlap) (Table 43 and

Figure 26).

Table 43: Summary of QLQ-C30 global health status/QoL at study visit - (FAS population)

Treatment
Control Pembrolizumab

Study Visit (NT=254) (NT=266)

n Mean (SE) n Mean (SE)
BASELINE 243 59.1 (1.4) 260 61.5(1.4)
WEEK 3 220 57.7 (1.5) 238 63.2 (1.4)
WEEK 6 199 58.9 (1.6) 215 64.3 (1.6)
WEEK 9 176 58.5 (1.6) 200 63.0 (1.6)
WEEK 15 118 57.9 (1.8) 157 67.6 (1.8)
WEEK 21 73 60.5 (2.2) 126 67.4 (1.8)
WEEK 27 46 59.4 (3.4) 105 67.3 (2.3)
: Number of subjects in Full Analysis Set population.
Database Cut-off: 07SEP2016

Figure 26: Summary of EORTC QLQ-C30 Global health status/QoL at Study Visit - Mean +/- SE

- (FAS Population)
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Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
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e Time to deterioration analysis of EORTC QLQ-C30 global health status/QoL score

Pembrolizumab prolonged the time to traditional deterioration (i.e. defined as the time to the
first onset of a 10-point or greater score decrease from baseline in the EORTC QLQ-C30
global health status/QoL score) when compared with the control arm (HR = 0.70; 95% CI: 0.55,
0.90; two-sided p=0.002, not controlled for multiplicity) (Table 44 and Figure 31).

Table 44: Time to traditional deterioration for EORTC QLQ-C30 global health status/QoL - (FAS
population with baseline)

Pembrolizumab vs. Control
Deterioration
Treatment N Events (%) | Hazard Ratio* (95% CI)* p-Value$
Control 243 133 (54.7)
Pembrolizumab 260 137 (52.7) 0.70 (0.55, 0.90) 0.00182

Traditional deterioration is defined as time to first onset of 10 or more decrease from baseline without
confirmation under right-censoring rule (the last observation).

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

¥ Based on Cox regression model with treatment as a covariate stratified by Eastern Cooperative Oncology
Group (ECOG) Performance Scale (0/1 vs. 2), presence or absence of liver metastases, haemoglobin (= 10
g/dL vs. <10 g/dL), and time from completion of most recent chemotherapy (<3 months or 23 months)

§ One-sided p-value based on stratified log-rank test.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016

Figure 27: Kaplan-Meier of Time to Traditional Deterioration for EORTC QLQ-C30 Global health
status/QoL - (FAS Population with Baseline)
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e Summary of EQ-5D Analyses

Results from EQ-5D analyses were consistent with the results of EORTC QLQ-C30 analyses.
Both the EQ-5D visual analog score (Table 45) and the EQ-5D Utility scores (Table 46) were

stable over time for subjects in the pembrolizumab arm, whereas a worsening of EQ-5D VAS

and Utility scores was observed in the control group.

Table 45: Summary of change from baseline in EuroQol EQ-5D VAS by time point -

(FAS population)

Baseline Time Point Change From Baseline at Time Point
Treatment N Mean (SD) Mean (SD) Mean (SD) | Q1 \ Median | Q3 | 95% ClI
WEEK 3
Control 209 67.3 (20.03) 66.1 (20.10) -1.2(17.84) | -9.0 0.0 9.0 | (-3.7,1.2)
Pembrolizumab | 232 68.0 (20.10) 69.1 (19.32) 1.1 (16.50) | -8.0 0.0 9.0 | (-1.1,3.2)
WEEK 6
Control 191 69.8 (17.81) 65.6 (20.78) -4.1(18.35) |-12.0 |-3.0 6.0 | (-6.7,-1.5)
Pembrolizumab | 210 68.8 (19.48) 69.3 (19.25) 0.5 (16.90) |-10.0 0.0 10.0 | (-1.8,2.8)
WEEK 9
Control 169 70.5 (18.54) 66.5 (19.80) -4.0 (17.37) |-12.0 |-2.0 6.0 | (-6.7,-1.4)
Pembrolizumab | 195 69.2 (19.63) 70.0 (20.22) 0.8(18.34) | -7.0 0.0 10.0 | (-1.8,3.4)
WEEK 15
Control 112 70.8 (17.69) 67.7 (18.44) -3.1(17.53) |-12.0 |-1.0 9.0 | (-6.4,0.2)
Pembrolizumab | 153 71.8 (19.07) 73.4 (18.38) 1.6 (17.35) |-10.0 1.0 11.0 | (-1.1,4.4)
WEEK 21
Control 67 71.1 (18.20) 67.2 (18.75) -3.9(18.75) |-15.0 | -4.0 7.0 | (-8.5,0.7)
Pembrolizumab | 123 71.8 (18.75) 73.2 (18.65) 1.4 (22.06) | -9.0 1.0 11.0 | (-2.5,5.3)
WEEK 27
Control 43 72.5 (16.99) 66.3 (19.48) -6.2 (22.95) |-22.0 |-3.0 7.0 |(-13.3,0.8)
Pembrolizumab | 104 71.7 (18.49) 75.1 (19.00) 3.4 (19.19) | -5.0 2.5 13.0 | (-0.3,7.1)

Q1=25th percentile; Q3=75th percentile; CI=Confidence Interval
N= the number of treated subjects with valid value at baseline and at the time point for EuroQol EQ-5D VAS.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016

Pembrolizumab for previously treated advanced or metastatic urothelial cancer [ID1019]

Page 127 of 243




Table 46: Summary of change from baseline in EuroQol EQ-5D utility score (using European
algorithm) by time point - (FAS population)

Baseline Time Point Change From Baseline at Time Point
Treatment N Mean (SD) Mean (SD) Mean (SD) | Q1 \ Median \ Q3 95% ClI
WEEK 3
Control 209 0.70 (0.22) 0.68 (0.23) -0.02 (0.19) | -0.12 | 0.00 0.07 (-0.05, 0.00)
Pembrolizumab 232 0.72 (0.22) 0.70 (0.24) -0.02 (0.19) | -0.10 | 0.00 0.06 (-0.05, 0.00)
WEEK 6
Control 191 0.73 (0.19) 0.66 (0.24) -0.07 (0.22) | -0.21 | 0.00 0.02 (-0.10, -0.04)
Pembrolizumab 210 0.73 (0.22) 0.70 (0.25) -0.03 (0.22) | -0.12 | 0.00 0.09 (-0.06, 0.00)
WEEK 9
Control 169 0.73 (0.20) 0.65 (0.26) -0.08 (0.23) | -0.22 | 0.00 0.00 (-0.12, -0.05)
Pembrolizumab 195 0.73 (0.22) 0.70 (0.27) -0.03 (0.23) | -0.12 | 0.00 0.09 (-0.07, -0.00)
WEEK 15
Control 112 0.76 (0.19) 0.67 (0.23) -0.09 (0.21) | -0.22 | -0.00 0.01 (-0.12, -0.05)
Pembrolizumab 153 0.76 (0.22) 0.74 (0.24) -0.01 (0.20) | -0.10 | 0.00 0.09 (-0.05, 0.02)
WEEK 21
Control 67 0.77 (0.19) 0.68 (0.22) -0.09 (0.20) | -0.22 | -0.07 0.00 (-0.14, -0.04)
Pembrolizumab 123 0.77 (0.20) 0.77 (0.21) -0.00 (0.20) | -0.09 | 0.00 0.09 (-0.04, 0.03)
WEEK 27
Control 43 0.78 (0.19) 0.69 (0.25) -0.09 (0.22) | -0.22 | -0.03 0.02 (-0.16, -0.03)
Pembrolizumab 104 0.77 (0.21) 0.76 (0.25) -0.01 (0.23) | -0.13 | 0.00 0.17 (-0.06, 0.03)

Q1=25th percentile; Q3=75th percentile; Cl=Confidence Interval
N=the number of treated subjects with valid value at baseline and at the time point for EuroQol EQ-5D utility score.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016
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4.8 Subgroup analysis

KEYNOTE-0451%

Subgroup analyses: OS — ITT population

Analyses of OS (total population) by subgroup (Forest plot: Figure 28 ) showed consistency
of survival benefit favouring pembrolizumab across subgroups, with consistent point estimates
for the HR in subgroups such as ECOG-PS, liver metastasis, haemoglobin, time from prior
chemotherapy, prior platinum (cisplatin versus carboplatin), Investigator's choice of
chemotherapy in control arm (paclitaxel, docetaxel or vinflunine), and Bellmunt risk scores.
Few exceptions were noted (eg, ‘non-White,” ‘East Asia,” and ‘never smoker’). The small
numbers of events in some subgroups result in wide Cls and preclude an accurate

interpretation of treatment effect (Figure 28).

Figure 28: OS by subgroup factors - Point estimate and nominal 95% confidence interval - All
subjects (ITT population)

# event/N HR 95% CI
Overall 334/542 0.73 (0.59,0.91) -+
Age
<65 149/230 0.75 (0.53, 1.05) —a—
>=65 185/312 0.76 (0.56, 1.02) —
PD-L1 CPS 1% Cutoff
PD-LICPS<1% 184/298 0.89 (0.66, 1.20) —a—
PD-L1CPS »=1% 142/230 0.61 (0.43,0.86) -
PD-L1 CPS 10% Cutoff
PD-L1CPS < 10% 222/362 0.80 (0.61, 1.05) -
PD-L1CPS »=10% 104/164 057 (0.37,0.88) -
Gender
Female 88/140 0.78 (049, 1.24) —
Male 246/402 0.73 (0.56, 0.94) -
Race
White 241/389 0.65 (0.50, 0.84) -+
Non-White 81/133 112 (0.70, 1.79) ——
ECOG Status (0/1 vs 2)
Oorl 323/526 0.74 (0.59,0.92) -+
2 5/6 043 (0.04, 4.20) —s
ECOG Status (0 vs 1/2)
0 106/225 0.99 (0.66, 1.47) ——
lor2 222/307 0.66 (0.50, 0.87) -
Geographic Region
East-Asia 62/106 125 (0.72,2.18) ——
Non-Fast Asia 272/436 0.66 (0.52,0.85) -+
EU 137/223 0.59 (0.42,0.84) -+
Non-EU 197/319 0.79 (0.60, 1.06) -
Uus 61/106 0.83 (0.48, 1.41) ——
Non-US 273/436 0.71 (0.56, 0.91) -
Smoking Status
Never Smoker 118/187 1.06 (0.72, 1.55) ——
Former Smoker 170/284 0.71 (0.52,0.97) -
Current Smoker 43/67 0.32 (0.15, 0.68) -
[
0 1
Estimated Hazard Ratio (HR)
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Prior Brain Metastasis
No Prior Brain Metastasis

MK-3475 vs. Paclitaxel
MK-3475 vs. Paclitaxel

MK-3475 vs. Docetaxel
MK-3475 vs. Docetaxel

MEK.-3475 vs. Vinflunine
MK-3475 vs. Vinflunine

# event/N

334/542

248/411
82/126

241
2743
203/340
80/115

145/186
189/355

257/442
71/87

193/333
140/207

240/383
93/155

6/7
328/535

208/350

203/350

216/353

HR

0.73

0.73
0.74

053
053
0.72
0.83

085
0.67

071
0.75

0.66
0.82

0.80
058

NA
073

0.76

0.76

0.69

95% CI

(0.59,091)

(0,56, 0.94)
(047,1.18)

(0.20, 141)
(0.18,157)
(0.54,095)
(052,133)

(0.61,1.20)
(0,50, 0.80)

(0.55,091)
(046,122)

(049, 0.89)
(038, 1.15)

(0.62, 1.04)
(0.37,089)

(NA, NA)
(058, 0.91)

(0.5, 1.04)
(0.5, 1.05)

(0.51,094)

1

Estimated Hazard Ratio (HR)
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# event/N HR 95% CI

Overall 334/542 0.73 (059, 0.91) -

Burden of Disease on Baseline Tumor Volume

< Median 131/249 0.54 (0.38, 0.78) -+

>=Median 183/250 091 (0.68, 1.23) ——
Risk Scores

0 35/98 0.82 (0.42, 1.62) ——

1 104/193 0.73 (0.49, 1.08) —a—

2 111/146 0.84 (0.56, 1.24) ——

Jord 76/90 0.76 (047, 1.24) ——
Site of Primary Tumor

Upper Tract 4875 053 (0.28, 1.01) e

Lower Tract 286/466 0.77 (0.60, 0.97) -+

Visceral Disease at Baseline

Lymph Node Only 22/67 0.46 (0.18, 1.21) -
Visceral Disease 312/473 0.75 (0.60, 0.95) -+
[
0 1
Estimated Hazard Ratio (HR)

Based on Cox regression model with treatment as covariates and stratified by Eastern Cooperative Oncology
Group (ECOG) Performance Scale (0/1 vs. 2), presence or absence of liver metastases, haemoglobin (>=10 g/dL
vs. <10 g/dL), and time from completion of most recent chemotherapy (<3 months or >=3 months)

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016
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Subgroup analyses: PFS — ITT population

Results for analyses of PFS (total population) by subgroup (Forest plot) are consistent with

the overall analysis and across subgroups (Figure 29).

Figure 29: Analysis of PFS based on RECIST 1.1 per central radiology assessment (primary
censoring rule) by subgroup factors - Point estimate and nominal 95% confidence interval - All
subjects (ITT population)

# event/N HR 95% CI
Overall 437/542 098 (0.81,1.19)
Age
<65 193/230 0.98 (0.73,1.33)
>=65 244/312 1.08 (0.83, 1.40) I
PD-L1 CPS 1% Cutoff
PD-L1CPS<1% 245/298 1.07 (0.82,1.39) I
PD-L1CPS>=1% 183/230 091 (0.68, 1.24)
PD-L1 CPS 10% Cutoff
PD-L1CPS <10% 296/362 1.04 (0.82,1.33)
PD-L1CPS>=10% 131/164 0.89 (0.61,1.28)
Gender
Female 110/140 0.96 (0.63, 1.44)
Male 327/402 101 (0.81,1.28)
Race
White 316/389 0.88 (0.70, L.10)
Non-White 107/133 148 (0.99,2.23)
ECOG Status (0/1vs 2)
Qorl 423/526 0.98 (0.80,1.19)
2 5/6 292 (0.26, 32.93) &
ECOG Status (0 vs 1/2)
0 170/225 116 (0.84, 1.60)
lor2 258/307 0.96 (0.74,1.23)
Geographic Region
East-Asia 85/106 1.68 (1.05,2.67) ——
Non-East Asia 352/436 0.86 (0.69, 1.06)
EU 178/223 0.90 (0.66, 1.24)
Non-EU 259/319 1.03 (0.80, 1.33)
Us 80/106 0.85 (0.53, 1.37)
Non-US 357/436 1.03 (0.83,1.28)
Smoking Status
Never Smoker 149/187 L13 (0.80, 1.60)
Former Smoker 229/284 1.05 (0.79, 1.38)
Current Smoker 56/67 0.47 (0.25,0.88) -
[ |
0 1
Estimated Hazard Ratio (HR)
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# event/N HR 95% CI

Overall 437/542 0.98 (0.81, 1.19) I~
Prior Platinum Therapy

Cisplatin 324/411 0.99 (0.79, 1.24) _-:—_

Carboplatin 109/126 0.97 (0.64, 1.48)
Most Recent Prior Therapy

Neo Adjuvant 31/41 0.94 (040, 2.19)

Adjuvant 3343 094 (038, 2.30)

1L Metastatic 270/340 0.88 (0.69, 1.14)

2L Metastatic 101/115 143 (0.93,2.20)
Liver Metastases at Baseline

Presence 162/186 1.13 (0.81, 1.56)

Absence 275/355 0.93 (0.73, 1.18)
Baseline Hemoglobin

>=10 g/dL, 348/442 0.94 (0.76,1.17) -

<10 g/dL, 78/87 1.26 (0.77, 2.05) -
Time from Most Recent Chemo Therapy

>=3 Months 262/333 081 (0.63, 1.04) -

<3 Months 174/207 1.28 (0.94, 1.76) ——
Histology

Transitional Cell 315/383 1.08 (0.86, 1.36)

Mixed Transitional/non-transitional histology 119/155 0.84 (0.57,1.24) —a—
Brain Metastasis Status

Prior Brain Metastasis 6/7 NA (NA,NA)

No Prior Brain Metastasis 431/535 0.97 (0.80, 1.18) -+
MK-3475 vs. Paclitaxel

MEK-3475 vs. Paclitaxel 286/350 0.94 (0.71,1.24) ——
MK-3475 vs. Docetaxel

ME-3475 vs. Docetaxel 282/350 097 (0.73,1.28) —a—
MK-3475 vs. Vinflunine

MEK-3475 vs. Vinflunine 288/353 1.09 (0.83, 1.44) T_

I [
0 1
Estimated Hazard Ratio (HR)
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The baseline characteristics of the following patient subgroups are provided in Appendix 9.
All randomised subjects were included in the analyses according to the treatment group to

which they were randomised (ITT population).
e Patients with PD-L1 CPS = 1% (PD-L1 Positive) (ITT population)
e Patients with PD-L1 CPS =2 10% (PD-L1 Strongly Positive) (ITT population)

The results of the OS and PFS analyses by subgroup among patients with PD-L1 CPS = 1%
and PD-L1 CPS = 10% are also provided in Appendix 9. In both sub-populations, the subgroup
analyses results showed overall consistency with the primary analysis for both OS and PFS

endpoints.

Appendix 9 also provides baseline characteristics for the following sub-groups, which were

analysed post-hoc:
° PDL1 Not Strongly Positive (CPS <10%)

° PDL1 Negative (CPS <1%)

° Pure Transitional Cell Histology
° Predominantly Transitional Cell Histology
° Pembrolizumab vs. Paclitaxel

o Paclitaxel-assigned by investigator, pre-randomisation
o Pembrolizumab vs. Docetaxel

o Docetaxel-assigned by investigator, pre-randomisation
o Pembrolizumab vs. Paclitaxel or Docetaxel

o Paclitaxel- or docetaxel-assigned by investigator, pre-randomisation
° Received at least one dose of study treatment

° Discontinued before receiving study treatment
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Analysis of Overall Survival Adjusting for Treatment Switch — Subgroup Analysis

Additional subgroup analyses were conducted post-hoc on the below-mentioned subgroups,

which were defined as follows:

e by SOC treatment as assigned by investigator pre-randomisation (pembrolizumab vs.

docetaxel, pembrolizumab vs. paclitaxel, pembrolizumab vs. (docetaxel or paclitaxel))

In KEYNOTE-045, it was not written into that protocol that patients randomised to the SOC
arm were expressly allowed to receive anti-PD-1/anti-PD-L1 treatment after documented
disease progression but neither was it prohibited within the protocol. Therefore for each of the

above mentioned sub-populations, the aims of the post-hoc subgroup analyses were:

o To estimate the treatment difference (hazard ratio) between pembrolizumab 200 mg
Q3W and SOC in overall survival, adjusted for treatment switch-over of control arm
subjects to anti-PD-1/anti-PD-L1 treatment using Rank-Preserving Structure Failure
Time (RPSFT) model, a simplified two-stage survival analysis model and Inverse
Probability of Censoring Weighting (IPCW) model.

e To estimate the OS curve for the SOC treatment group, adjusted for the by-protocol
allowed treatment switch-over of control arm subjects to anti-PD-1/anti-PD-L1
treatment using RPSFT model, simplified two-stage survival analysis model and

Inverse Probability of Censoring Weighting (IPCW) model.
Full details of the analyses undertaken (methods and results) are presented in Appendix 10.

Table 47 summarises the main findings in the subgroups of patients defined by pre-
randomisation SOC treatment assignment.The KM curves relating to these subgroup analyses

results are presented in section 5.3.1.

Subgroup analyses are exploratory and therefore have to be interpreted with caution given
the small sample sizes. For some subgroups (see Table 47), it was not possible to carry out
the adjustment for switching-over using the simplified 2- stage model or IPCW model. The p-
values should be interpreted as purely exploratory and within the context of the results in the
overall population. Specifically, a small sample size reduces the power of the test and may
generate type Il errors (false negatives) while testing within several subgroups may generate
type | errors (false positives). The focus is on estimation with uncertainty quantified by the

95% confidence interval. Nominal p-values within subgroups are provided for completeness.

Pembrolizumab for previously treated advanced or metastatic urothelial cancer [ID1019] Page 135 of 243



Table 47: Analysis of OS adjusting for treatment switch: subgroups of patients defined by pre-

randomisation SOC treatment assignment

Number Number
Subgroup Analysis | Treatment arm N of events perc;fon- HR?* (95%Cl)" P-value
0,
(%) months
SOC
- B -
Pembrolizumab B e [ ]
SOC adjusted
| S j | I | -
Pembrolizumab Pembrolizumab [ | e [ I
vs. Paclitaxel
2-stage$ ]
IPCW I
sOC H Il N L
ITT
Pembrolizumab [ | e B
SOC adjusted | ] HE I
Pembrolizumab RPSFTT Pembrolizumab B [ [ ] [
vs. Docetaxel
2-stage’ I
SOC adjusted |l Il N I
ICPW
Pembrolizumab [ | e B
o st H O EE EE EEE |
Pembrolizumab [ | e B
soC adjusted i Il B -
_ RPSFTT
Pembrolizumab Pembrolizumab [ | e [ I
vs. Paclitaxel or :
Docetaxel SOC adjusted | ] [ I ]
2-stage’
Pembrolizumab [ | e B
poy | SOCadusted ] HE |
Pembrolizumab [ | e B

T Re-censoring applied to all control patients

§ No Re-censoring applied

" P-value retained from ITT analysis by design

t: Bootstrap p-value
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Subgroup analyses based on PD-L1 status for paclitaxel- or docetaxel- pre-assigned

subjects

Further post-hoc subgroup analyses were conducted specifically focussing on the the sub-
population of subjects pre-assigned by investigator to docetaxel or paclitaxel pre-
randomisation. Subjects pre-assigned to received vinflunine were excluded, given this

comparator is not of relevance to the UK.

Within the sub-population of subjects pre-assigned by investigator to docetaxel or paclitaxel
pre-randomisation, data concerning the subgroups of subjects defined by PD-L1 strongly
positive status (strongly positive: CPS >=10%) and PD-L1 positive status (positive: CPS

>=1%) were assessed with the following objectives:

e To estimate the treatment difference (hazard ratio) between pembrolizumab 200 mg Q3W
and SOC in OS, adjusted for treatment switch-over of control arm subjects to anti-PD-
1/anti-PD-L1 treatment using Rank-Preserving Structure Failure Time (RPSFT) model, a
simplified two-stage survival analysis model and Inverse Probability of Censoring
Weighting (IPCW) model.

e To estimate the OS curve for the SOC treatment group, adjusted for the by-protocol
allowed treatment switch-over of control arm subjects to anti-PD-1/anti-PD-L1 treatment
using RPSFT model, simplified two-stage survival analysis model and Inverse Probability
of Censoring Weighting (IPCW) model.

Full details of the analyses undertaken (methods and results) are presented in Appendix 11.

The main findings of the subgroup analyses in patients defined by PD-L1 status (PD-L1
strongly positive (CPS >=10%) and PD-L1 positive (CPS>=1%), in the sub-population of
subjects who were pre-assigned by investigator to paclitaxel or docetaxel, prior to

randomisation, are summarised in Table 48.
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Table 48: Analysis of OS adjusting for treatment switch: subgroups of patients defined by PD-
L1 status within the sub-population from KEYNOTE-045 who were pre-assigned by
investigator to paclitaxel or docetaxel, prior to randomisation

Number Number
Subgroup Anasly5| Treatmentarm N  of events perzfon- HR* (95%Cl) "
o
(%) months
- L
Pembrolizumab  [Jjj [ ] [ ] I
PD-L1 RPSETY SOC adjusted . - - _
lS)tro_r:_eg Pembrolizumab || [ ] [ ]
ositive
(CPS>=10%) | 2-stages I
CPW I
- s B O I
Pembrolizumab [} [ [
L I
PD-L1 ;
Positive Pembrolizumab [} [ [
=109
(EPS=T0) | 2-stages I
SOC adjusted [} [ ] [ ]
IPCW I
Pembrolizumab [} [ [
' Re-censoring applied to all control patients
§ No Re-censoring applied

Subgroup analyses are exploratory and therefore have to be interpreted with caution given
the small sample size especially in the subgroup of subjects who were PD-L1 strongly positive
and pre-assigned to paclitaxel or docetaxel at baseline, pre-randomisation. In this subgroup,
it was not possible to carry out the adjustment for switching-over using the simplified 2-stage
model or IPCW model. The focus is on estimation with uncertainty quantified by the 95%

confidence interval.

4.9 Meta-analysis

There is only one randomised controlled trial for the intervention versus a relevant comparator

(KEYNOTE-045). Therefore a meta-analysis of data was not possible.
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4.10 Indirect and mixed treatment comparisons

In order to supplement the direct evidence for pembrolizumab from KEYNOTE-045, and in the
absence of head to head RCTs of pembrolizumab versus all relevant comparators of interest,
a systematic search of the evidence was conducted in order to assess the feasibility of
conducting an indirect treatment comparison (ITC) by means of a network meta-analysis

(NMA) of RCTs, to enable a comparison to be made for the purposes of this submission.©¢7)

4.10.1: Search strateqy

A systematic literature review was conducted according to a previously prepared protocol, to
identify relevant studies to inform both direct and indirect comparisons between the
interventions of interest. The search strategy was pre-specified in terms of population,
interventions, comparisons, outcomes, and study design. Details of the search strategy are
presented in section 4.1. Full description of the search strategy by database is presented in

Appendix 2.

4.10.2: Details of treatments

The decision problem addressed in this submission is presented in section 1.1. The following

treatments and comparators of interest were identified:

. Platinum-based chemotherapy

o Paclitaxel/Gemcitabine

o Carboplatin/Paclitaxel

o Cisplatin+gemcitabine

o MVAC (methotrexate, vinblastine, doxorubicin, cisplatin)
. Docetaxel

. Paclitaxel

4.10.3: Criteria used in trial selection

The inclusion and exclusion criteria and the study selection process are described in section
4.1 (see Table 6 PICOS eligibility criteria and Figure 5 PRISMA flow diagram).
For selection of studies potentially eligible for indirect and mixed treatment comparisons, we

included RCTs with comparisons between any of the interventions of interest.

4.10.4: Summary of trials

A summary of included trials is provided in Table 49 below.
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Table 49: Summary of the trials

Treatment arms

Crossover

Comment

Company Clinical

Bellmunt et al 2016 (17);

Pembrolizumab

allowed

Provided by MSD

Docetaxel + icrucumab

Studv Report Paclitaxel or docetaxel or 542 Open-label Multinational No
(KE\}/NO'IPE—045)“6) vinflunine (Investigator’s
choice)
Principal publication
BsC Bellmunt et al 2009;
NCT00315237(68-70) 370 | Open-label Multinational No subsequent publications
BSC + Vinflunine Bellmunt et al 2013 and
Harshman et al 2013
NCT00880334(71. 72) 149 | Double-blind | Spain Yes* etal 2012; subsequent
Docetaxel publication Sonpavde et al
2015
Docetaxel Petrylak et al 2016 is
NCT01282463(73) Docetaxel + ramucirumab 148 Open-label Multinational No principal publication

* — crossover allowed at disease progression; ITT — intention-to-treat; BSC — best supportive care
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4.10.5 Trials identified in search strategy

Table 49 presents a full list of included trials. An overview of the study characteristic and treatment

regimens in each trial is included in Appendix 12.

The KEYNOTE-045 trial is represented by one conference proceeding” and one clinical study
report.('® This phase Ill, multinational trial compared pembrolizumab to investigator's choice
(either paclitaxel, docetaxel, or vinflunine). This study was open-label and did not allow for
crossover within the study plan, although patients in the control arm were permitted to switch to
alternative therapies upon disease progression. Although a median treatment duration is not

reported, the median follow-up was 14.1 months (range between 9.9 and 22.1 months).

The NCT00315237 trial is represented by a principal publication®® and two subsequent
publications.®® 7% This phase Ill, multinational trial compared best supportive care (BSC) and the
combination treatment of BSC and vinflunine. The study was open-label and did not allow for
crossover. The principal publication presents data up to a median follow-up of 22.1 months while
the one of the secondary publications®® presents data up to a median follow-up of 45.4 months.
Similarly, the other secondary publication” presented longer-term follow-up data, however
focused on the influence of type of platinum therapy (cisplatin or non-cisplatin). Treatment details
were not provided regarding BSC. Vinflunine was given intravenously every three weeks. The
median treatment durations for best supportive care and the combination treatment of BSC and

vinflunine are 9.4 and 9.4 weeks, respectively.

The NCT00880334 trial is represented by a principal publication’” and a subsequent
publication.("® This phase Il, Spanish trial compared docetaxel and the combination treatment of
docetaxel and vantedanib. The study was double-blinded, but allowed for crossover upon disease
progression. The subsequent publication? presents an analysis to assess the effect of previous
paclitaxel exposure on outcomes of interest. Both docetaxel and vantedanib were given Q3W;
docetaxel intravenously and vantedanib orally. The median treatment duration was only reported
for the treatment arm assessing the combination treatment of docetaxel and vantedanib as 2

cycles (6 weeks).

The NCT01282463 trial is represented by a principal publication.’® This phase II, multinational
trial compared docetaxel, the combination treatment of docetaxel and ramucirumab, and the
combination treatment of docetaxel and icrucumab. The study was open-label and did not allow

for crossover. All treatments were given intravenously Q3W with the exception of icrucumab,
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which was also given on day 8 of every three-week cycle. The median treatment duration was
highest in the combination treatment arm of docetaxel and ramucirumab at 9.1 weeks (95%
confidence interval [CI] 6 to 23.7 weeks) followed by docetaxel monotherapy (9.1 weeks [95% CI
6 to 16 weeks]) and the combination treatment of docetaxel and icrucumab (7 weeks [95% CI 6
to 18 weeks]).

4.10.6 Rationale for choice of outcome measure chosen

The outcomes of interest for the NMA were:
. OS (time-varying HR and constant HR)
. PFS (time-varying HR and constant HR)

Both OS and PFS are clinically relevant outcomes that were referenced in the final scope for this
appraisal and the decision problem. OS is the gold standard endpoint to demonstrate superiority
of antineoplastic therapy. PFS is an acceptable scientific endpoint for a randomised phase Il trial
to demonstrate superiority of a new antineoplastic therapy, especially if it is believed that the
median time to OS with the new therapy may be significantly longer than that seen with standard
of care. No network meta-analysis was proposed for adverse events or HRQoL, as these are
inconsistently reported across trials, both in terms of grouping of adverse events and in terms of

criteria for reporting (i.e. percent prevalence as a cut-off point for inclusion in publication).

4.10.7 Populations in the included trials

The population of interest includes patients with advanced/unresectable or metastatic urothelial

carcinoma recurring or progressing following platinum-based chemotherapy (2L).

4.10.8 Apparent or potential differences in patient populations between the trials

Baseline patient characteristics are summarised in Appendix 13.

Between ftrials, patients were similar with regards to age (proportion of patients aged 65 or
younger ranged between 30% and 55% while the median age in KEYNOTE-045("6 ) was
between 65 and 67, indicating approximately half of the patient population was under the age of
65) and distribution of females (proportion ranged between 19% and 32%). KEYNOTE-045,(1¢ 17)
NCT00880334," 72 and NCT01282463("® had Caucasian patients making up more than 65% of
the patient population. This was in contrast to NCT00315237,687% which included only Asian
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patients. Further, NCT00315237©879 reported the highest proportion of patients with an ECOG
score of 1 (71.5% in the docetaxel vinflunine combination therapy group) compared with
NCT00880334(": 72 and NCT01282463, which had study arms reporting proportion of patients
with an ECOG score of 1 ranging between 42.9% and 63.3%. Further, NCT00315237870
reported the highest proportion of patients with previous radiotherapy in the monotherapy arm
(47.9%) compared with NCT00880334" 72 and NCT01282463,7® which had study arms
reporting proportion of patients with radiotherapy ranging between 11.1% and 26.5%. Finally,
patients with EGFR mutations were only included in NCT00880334("- 72 (100% of patients with
EGFR mutation) while NCT00315237©870) reported 0 patients in both treatment arms
(NCT01282463 did not report on EGFR status at baseline).

4.10.9;: 4.10.10; 4.10.11 Methods, outcomes, baseline characteristics, risk of bias of each

trial

As mentioned above, trial characteristics of included studies are presented in Appendix 12 and

baseline patient characteristics are summarised in Appendix 13.

The reported outcomes from included trials are also summarised in Appendix 13.

Of the four included trials, both KEYNOTE-045('61) and NCT00315237©870 were phase Ill trials
while NCT00880334(" 72 and NCT012824633) were both phase |l trials. All trials were open-
label with the exception of NCT00880334,7" 7 which was double-blinded. Of note,

NCT00880334(" 72 was the only study to explicitly allow for crossover at disease progression.

Treatments schedules for all trial arms were based on three-week cycles where all treatments
were administered once per cycle with the exception of icrucumab, which was given at days 1
and 8 of each cycle. Vantedanib was the only non-intravenously administered treatment
(administered orally), however, this treatment arm also reported the shortest median treatment
duration; 2 cycles (6 weeks). All other study arms reported treatment durations above 7 weeks
the longest being the combination treatment of docetaxel and ramucirumab (median treatment
duration of 14.3 weeks [95% CI 6 to 23.7]). Note that KEYNOTE-045("%: 1) only reported median

follow-up and not median treatment duration

Overall, the combination treatment of docetaxel and ramucirumab® reported the longest OS
followed by pembrolizumab. A similar trend was observed for PFS with the combination treatment

of docetaxel and ramucirumab reporting the longest PFS followed by investigator's choice and
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the combination treatment of BSC and vinflunine and docetaxel. All other treatments were similar
with regard to efficacy measures with the exception of BSC, which reported least improved for all

reported outcomes.

The two safety outcomes of interest were treatment-related adverse events (TRAEs) and
discontinuations due to adverse-events (DAEs). Investigator's choice and the combination
treatment of docetaxel and ramucirumab consistenly reported a relatively high proportion of
patients experiencing these events: investigator's choice reported the highest proportion of
patients with TRAEs (90.2%) while the combination treatment of docetaxel and ramucirumab

reported the highest proportion of patients with DAEs (32.6%).

For all studies, we assessed the validity of individual trials using the Risk of Bias instrument,
endorsed by the Cochrane Collaboration.™ This instrument was used to evaluate six key
domains: sequence generation; allocation concealment; blinding of participants, personnel and
outcome assessors; incomplete outcome data; selective outcome reporting; and other sources of
bias. The risk of bias instrument can be used to assign summary assessments of within-study
bias; low risk of bias (low risk of bias for all key domains), unclear risk of bias (unclear risk of bias
for one or more key domains), or high-risk of bias (high-risk of bias for one or more key domains).

Any disagreements between reviewers were resolved by discussion with a third reviewer.

Overall, NCT00315237®%79 presented the highest risk of bias. Although KEYNOTE-045,16: 17)
NCT00315237,6879 and NCT01282463("® presented a higher risk of performance bias due to the
open label study design and unclear risk of bias due to industry funding, NCT00315237&70
presented an unclear risk of selection bias as methods for allocating patients and allocation
concealment were not adequately described. NCT00880334(" 72 was deemed to present the
lowest risk of bias due to its double-blinded study design. Full results of the risk of bias

assessment are presented in Appendix 14.

4.10.12 Methods of analysis and presentation of results

In the first stage of the feasibility assessment, network connectivity was determined. Of the four
included studies, two trials (NCT00880334(" 72 and NCT01282463("®) assessed a common

treatment (docetaxel). This allows for the indirect comparison between the combination
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treatments of docetaxel and vantedanib, docetaxel and ramucirumab, and docetaxel and
icrucumab (

Figure 30). The disconnected trials, KEYNOTE-045("% ') and NCT00315237,%70 assessed
pembrolizumab (the primary treatment of interest), investigator’s choice, best supportive care,
and the combination treatment of best supportive care and vinflunine. Of the included treatments,

only pembrolizumab, docetaxel, were deemed of interest a priori for the UK (see Table 6).

Figure 30: Network diagram of evidence base

Pembrolizumab Best supportive care
Docetaxel + ramucirumab
Docetaxel + vantedanib Docetaxel yerorzazass
KEYNOTE-045 NETOO315237 T
NCTO1282083
Docetaxel + icrucumab
Investigator’s choice Best supportive care + vinflunine

(paclitaxel or docetaxel or vinflunine)

Although NCT00880334("": 72 and NCT01282463(® have a common comparator (docetaxel), the
only comparisons eligible for inclusion in the NMA would not include any treatments of interest,
specifically, any comparisons to pembrolizumab as the comparison arm in KEYNOTE-045
consists of a combination of treatments that cannot be considered similar enough to either of the
three individual treatments that comprise investigator’s choice for this to be a common comparator
(for instance, treating investigator’s choice as docetaxel monotherapy for network connectivity).

For this reason, a NMA was not conducted.

4.10.13 Programming lanquage

Not applicable

4.10.14: 4.10.15; 4.10.16 Results of analysis and results of statistical assessment of

heterogeneity

Not applicable

4.10.17 Justification for the choice of random or fixed effects model

Not applicable
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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

4.11.1 - Non-controlled evidence

Not applicable

4.12 Adverse reactions

4.12.2 Adverse reactions reported in RCTs listed in section 4.2

KEYNOTE-45 Adverse reactions!'® 17

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 data cut-off date of 07-Sep-2016. The All-Patients-as-Treated (APaT) population was used
for the analysis of safety data in this trial. The APaT population consisted of all randomised
subjects who received at least 1 dose of study treatment (i.e., n=521 subjects; 266 in the

pembrolizumab arm and 255 in the control arm).

e Extent of exposure

The duration of exposure was measured from the date of the first dose to the date of last dose.
Overall, exposure to pembrolizumab was approximately twice as long as exposure to the
chemotherapy agents in the control arm (Table 50). The durations of exposure (median
months on therapy) for the APaT population were 3.45 months for the pembrolizumab arm
compared with 154 months in the control arm (paclitaxel: 1.45 months;

docetaxel: 1.43 months; vinflunine: 2.10 months) (Table 51).

Of the 266 subjects in the pembrolizumab arm, 95 (35.7%) received treatment for 26 months
and 43 (16.2%) received treatment for 212 months. In contrast, of the 255 subjects in the
control arm, only 29 (11.4%) received treatment for =6 months and 3 (1.2%) received

treatment for 212 months (Table 52).

Pembrolizumab for previously treated advanced or metastatic urothelial cancer [ID1019] Page 147 of 243



Table 50: Summary of drug exposure - All subjects (APaT population)

Control Pembrolizumab
N=255 N=266
Time on Therapy (months)
Mean 2.74 5.60
Median 1.54 3.45
SD 2.71 5.37
Range 0.03 to 14.19 0.03 to 20.04
Number of Administrations
Mean 4.74 8.81
Median 3.00 6.00
SD 3.71 7.61
Range 1.00 to 20.00 1.00 to 30.00
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016

Table 51: Summary of drug exposure (with breakdown of control group) - All subjects (APaT

population)
Paclitaxel Docetaxel Vinflunine Pembrolizuma
b
N=84 N=84 N=87 N=266
Time on Therapy
(months)
Mean 292 212 3.17 5.60
Median 1.45 1.43 210 3.45
SD 3.05 2.02 2.87 5.37
Range 0.03 to 14.19 0.03t0 10.48 0.03to0 12.02 0.03 to 20.04
Number of
Administrations
Mean 5.00 3.90 5.30 8.81
Median 3.00 3.00 4.00 6.00
SD 4.16 2.75 3.96 7.61
Range 1.00 to 20.00 1.00 to 14.00 1.00 to 17.00 1.00 to 30.00
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016

Table 52: Clinical trial exposure by duration - All subjects (APaT population)

Duration of Exposure Control Pembrolizumab

n (%) n (%)
>0m 255 100.0 266 100.0
>21m 184 72.2 213 80.1
23 m 83 32.5 139 52.3
=26m 29 114 95 35.7
212 m 3 1.2 43 16.2
Each subject is counted once on each applicable duration category row.
Duration of Exposure is calculated as last dose date - first dose date +1.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016
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e Adverse Events (AEs)

Table 53 displays an overview of the numbers and percentages of subjects in the APaT
population who had AEs up to 30 days and Serious AEs (SAEs) up to 90 days after the last
dose of study medication. Adverse events were collected over a longer period of time for the
pembrolizumab arm as compared to SOC given the almost double mean exposure to

pembrolizumab as compared to SOC.

Subjects in the pembrolizumab arm experienced, in general, fewer AEs compared with
subjects in the control arm, demonstrating that pembrolizumab has a favourable tolerability in

the target population.

Overall, 93.2% of subjects in the pembrolizumab arm experienced at least 1 AE compared
with 98.0% of subjects in the control arm. Importantly, fewer subjects in the pembrolizumab
arm compared with the control arm, respectively, experienced drug-related AEs
(60.9% vs 90.2%), Grade 3to5 AEs (52.3 vs 62.7%), Grade3to 5 drug-related
AEs (15.0% vs 49.4%) and drug-related AEs leading to treatment discontinuation
(5.6% vs 11.0%) (Table 53).

Reports of SAEs were comparable for subjects in the pembrolizumab and control arms, but

fewer subjects in the pembrolizumab arm had drug-related SAEs compared with subjects in
the control arm (10.2% vs 22.4%).

Overall, a similar percentage of subjects in both treatment arms experienced a drug-related

AE with a fatal outcome: 1.5% in the pembrolizumab arm and 1.6% in the control arm.
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Table 53: AE summary - All subjects (APaT population)

Control Pembrolizumab
n (%) n (%)

Subjects in population 255 266
with one or more adverse events 250 (98.0) 248 (93.2)
with no adverse event 5 (2.0) 18 (6.8)
with drug-relatedt adverse events 230 (90.2) 162 (60.9)
with toxicity grade 3-5 adverse events 160 (62.7) 139 (52.3)
with toxicity grade 3-5 drug-related adverse 126 (49.4) 40 (15.0)
events
with serious adverse events 104 (40.8) 104 (39.1)
with serious drug-related adverse events 57 (22.4) 27 (10.2)
who died 8 (3.1) 13 (4.9)
who died due to a drug-related adverse 4 (1.6) 4 (1.5)
event
discontinued* due to an adverse event 32 (12.5) 22 (8.3)
discontinued due to a drug-related adverse 28 (11.0) 15 (5.6)
event
discontinued due to a serious adverse event 12 (4.7) 15 (5.6)
discontinued due to a serious drug-related 10 (3.9) 9 (3.4)
adverse event

T Determined by the investigator to be related to the drug.

* Study medication withdrawn.

MedDRA V19.0 preferred terms "Neoplasm progression”, "Malignant neoplasm progression" and
"Disease progression” not related to the drug are excluded.

Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90 days of last
dose are included.

Grades are based on NCI CTCAE version 4.0.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016

The most commonly reported AEs (reported in 220% of subjects in 21 of the treatment arms)
were fatigue, anaemia, constipation, nausea, decreased appetite, alopecia, asthenia, and

pruritus:

e Inthe pembrolizumab arm, the AEs observed in 220% of the subjects, and their prevalence
in the control arm were, respectively: fatigue (25.9% vs 33.7%), pruritus (23.3% vs 5.5%),
decreased appetite (21.1% vs 20.8%), and nausea (20.7% vs 28.6%).

e In the control arm, additional AEs observed in 220% of the subjects were as follows
(pembrolizumab vs control frequency): alopecia (0.8% vs 38.8%), anaemia (17.3% vs
35.7%), constipation (18.8% vs 31.8%), and asthenia (11.3% vs 20.8%).

Analyses of subjects with AEs by decreasing incidence (incidence = 10% in one or more

treatment groups) in the APaT population, are presented below in Table 54.
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Table 54: KEYNOTE-045 Subjects with AEs by decreasing incidence (incidence 210% in one or
more treatment groups) - All subjects (APaT population)

Control Pembrolizumab
n (%) n (%)

Subjects in population 255 266
with one or more adverse events 250 (98.0) 248 (93.2)
with no adverse events 5 (2.0) 18 (6.8)
Fatigue 86 (33.7) 69 (25.9)
Anaemia 91 (35.7) 46 (17.3)
Constipation 81 (31.8) 50 (18.8)
Nausea 73 (28.6) 55 (20.7)
Decreased appetite 53 (20.8) 56 (21.1)
Alopecia 99 (38.8) 2 (0.8)
Diarrhoea 48 (18.8) 43 (16.2)
Asthenia 53 (20.8) 30 (11.3)
Pruritus 14 (5.5) 62 (23.3)
Urinary tract infection 34 (13.3) 39 (14.7)
Vomiting 34 (13.3) 39 (14.7)
Pyrexia 33 (12.9) 36 (13.5)
Abdominal pain 34 (13.3) 34 (12.8)
Oedema peripheral 40 (15.7) 26 (9.8)
Back pain 21 (8.2) 37 (13.9)
Cough 18 (7.1) 38 (14.3)
Dyspnoea 23 (9.0) 33 (12.4)
Arthralgia 30 (11.8) 24 (9.0)
Haematuria 20 (7.8) 30 (11.3)
Pain in extremity 28 (11.0) 21 (7.9)
Rash 16 (6.3) 29 (10.9)
Neutropaenia 43 (16.9) 0 (0.0)
Neutrophil count decreased 38 (14.9) 1 (0.4)
Neuropathy peripheral 31 (12.2) 1 (0.4)
Peripheral sensory neuropathy 28 (11.0) 2 (0.8)

Every subject is counted a single time for each applicable specific adverse event.

A 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 V19.0 preferred terms "Neoplasm progression”, "Malignant neoplasm progression” and
"Disease progression" not related to the drug are excluded.

Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90 days of last
dose are included.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016

Among the AEs observed in 215% of subjects in the 1 or more treatment arms, all, with the
exception of pruritus, were reported in a lower or similar frequency among the subjects
receiving pembrolizumab versus control (Figure 31). The observed frequency of pruritus is
consistent with the previously described frequency of pruritus AEs with pembrolizumab. Of
note, the observed frequency of urinary tract infection and hematuria was greater than the
previously described frequency with pembrolizumab. Upon medical review, those events were

deemed unlikely to be related to pembrolizumab, and more likely related to the underlying

Pembrolizumab for previously treated advanced or metastatic urothelial cancer [ID1019] Page 151 of 243



disease condition and associated procedures. Among the AEs observed in 220% of subjects

in the control arm, all were reported in higher or similar frequency compared with the subjects

receiving pembrolizumab.

Figure 31: KEYNOTE-045 - Between-treatment comparisons in AEs: Selected AEs (incidence
>=15% in one or more treatment groups) and sorted by risk difference of pembrolizumab (266)

vs. control (255) - All subjects (APaT population)
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50 (18.8) 81 (31.8)
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46 (17.3) 91 (35.7)
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Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90 days of last dose are

included.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016
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Appendix 15 provides a detailed summary of the incidence, number of episodes and duration
of episodes of grade 3-5 AEs and grade 2-5 diarrhoea AEs in the KEYNOTE-045 population.

e Drug-related AEs

LT3

Adverse events considered by the Investigator to be “possibly,” “probably,” or “definitely”
related to the study treatment are combined into the category drug-related AEs. Table 55
displays the number and percentage of subjects with drug-related AEs (incidence 210%) by
decreasing incidence (based on the total incidence) in the APaT population. Fewer subjects
in the pembrolizumab arm experienced drug-related AEs compared with the control arm, once
again demonstrating that pembrolizumab has a favourable tolerability in the target population.
The number of subjects who experienced a drug releated AE in each arm of the study was as

follows: 162 (60.9%) in the pembrolizumab arm and 230 (90.2%) in the control arm.

The most commonly reported drug-related AEs (reported in 210% of subjects in one of the
treatment arms) were: fatigue, alopecia, nausea, anaemia, decreased appetite, pruritus,
constipation, diarrhoea, asthenia, neutropaenia, neutrophil count decreased, peripheral

sensory neuropathy, and neuropathy peripheral:

e In the pembrolizumab arm, the drug-related AEs observed in 210% of the subjects,
and their prevalence in the control arm were, respectively: fatigue (13.9% vs 27.8%),
nausea (10.9% vs 24.3%), and pruritus (19.5% vs 2.7%).

¢ In the control arm, additional drug-related AEs observed in 210% of the subjects were
as follows (pembrolizumab vs control): alopecia (0.0% vs 37.6%), anaemia
(3.4% vs 24.7%), decreased appetite (8.6% vs 16.1%), constipation (2.3% vs 20.4%),
diarrhoea (9.0% vs 12.9%), asthenia (5.6% vs14.1%) neutropaenia (0.0% vs 15.3%),
neutrophil count decreased (0.4% vs 14.1%), peripheral sensory neuropathy (0.8% vs
11.0%), and neuropathy peripheral (0.4% vs 10.6%).

Among the drug-related AEs observed in 210% of the subjects on pembrolizumab, with the
exception of pruritus, all were reported in a lower or similar frequency among the subjects
receiving pembrolizumab versus control. Pruritus has been previously identified as an
adverse drug reaction for pembrolizumab. Among the AEs observed in 210% of subjects in
the control arm, all were reported in higher or similar frequency compared with the subjects

receiving pembrolizumab.
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Table 55: KEYNOTE-045 - Subjects with drug-related AEs by decreasing incidence (incidence
25% in one or more treatment groups) - All subjects (APaT population)

Control Pembrolizumab
n (%) n (%)

Subjects in population 255 266
with one or more adverse events 230 (90.2) 162 (60.9)
with no adverse events 25 (9.8) 104 (39.1)
Fatigue 71 (27.8) 37 (13.9)
Alopecia 96 (37.6) 0 (0.0)
Nausea 62 (24.3) 29 (10.9)
Anaemia 63 (24.7) 9 (3.4)
Decreased appetite 41 (16.1) 23 (8.6)
Pruritus 7 (2.7) 52 (19.5)
Constipation 52 (20.4) 6 (2.3)
Diarrhoea 33 (12.9) 24 (9.0)
Asthenia 36 (14.1) 15 (5.6)
Neutropaenia 39 (15.3) 0 (0.0)
Neutrophil count decreased 36 (14.1) 1 (0.4)
Vomiting 25 (9.8) 12 (4.5)
Rash 9 (3.5) 22 (8.3)
Peripheral sensory neuropathy 28 (11.0) 2 (0.8)
Neuropathy peripheral 27 (10.6) 1 (0.4)
Arthralgia 17 (6.7) 8 (3.0)
Pyrexia 8 (3.1) 17 (6.4)
Stomatitis 21 (8.2) 4 (1.5)
Mucosal inflammation 17 (6.7) 3 (1.1)
White blood cell count decreased 19 (7.5) 1 (0.4)
Oedema peripheral 19 (7.5) 0 (0.0)
Febrile neutropaenia 18 (7.1) 0 (0.0)
Dysgeusia 14 (5.5) 3 (1.1)
Pain in extremity 13 (5.1) 3 (1.1)
Hypothyroidism 0 (0.0) 15 (5.6)

Every subject is counted a single time for each applicable specific adverse event.

A 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.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cut-off Date: 07SEP2016
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e Drug-related Grade 3 to 5 AEs

Table 56 displays the number of subjects with drug-related Grade 3 to 5 AEs (incidence 25%
in one or more treatment groups), and shows that fewer subjects in the pembrolizumab arm
experienced drug-related Grade 3 to 5 AEs compared with the control arm (15.0% vs 49.4%,

respectively).

The most commonly reported drug-related Grade 3 to 5 AEs (reported in 25% of subjects in
one of the treatment arms) were neutropaenia, neutrophil count decreased, anaemia, febrile

neutropaenia, and white blood cell decreased.

In the pembrolizumab arm, no drug-related Grade 3 to 5 AEs were observed in 25% of
subjects. In further detailed analysis of the data, the drug-related Grade 3 to 5 AEs reported
in 21% of subjects in the pembrolizumab arm were pneumonitis (n=4, 1.5%), AST increased
(n=3, 1.1%), diarrhoea (n=3, 1.1%), and fatigue (n=3, 1.1%) (See Appendix 16).

In the control arm, the drug-related Grade 3 to 5 AEs observed in 25% of the subjects were
as follows (pembrolizumab versus control): neutropaenia (0% vs 13.3%), neutrophil count
decreased (0.4% vs 12.2%), anaemia (0.8% vs 7.8%), febrile neutropaenia (0.0% vs 7.1%),

and white blood cell decreased (0.4% vs 5.1%).

Among the drug-related Grade 3 to 5 AEs observed in 21% in the pembrolizumab arm, all are
either known adverse drug reactions to pembrolizumab or common AEs in the target
population. Notably, among the drug-related Grade 3 to 5 AEs observed in 25% of subjects
in the control arm, all were reported in a frequency of less than 1% of subjects in the

pembrolizumab arm.

Table 56: Subjects with drug-related grade 3-5 AEs by decreasing incidence (incidence 25% in
one or more treatment groups) - All subjects (APaT population)

Control Pembrolizumab
n (%) n (%)
Subjects in population 255 266
with one or more adverse events 126 (49.4) 40 (15.0)
with no adverse events 129 (50.6) 226 (85.0)
Neutropaenia 34 (13.3) 0 (0.0)
Neutrophil count decreased 31 (12.2) 1 (0.4)
Anaemia 20 (7.8) 2 (0.8)
Febrile neutropaenia 18 (7.1) 0 (0.0)
White blood cell count decreased 13 (5.1) 1 (0.4)
Every subject is counted a single time for each applicable specific adverse event.
A 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.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016
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e Drug-related serious AEs (SAEs)

Table 57 shows that the incidence of drug-related SAEs, as assessed by the Investigators, in
subjects in the pembrolizumab arm was half than that reported for subjects in the control arm
(10.2% vs 22.4%).

In the pembrolizumab arm, the drug-related SAEs observed in 21% of subjects and their
prevalence in the control arm, were respectively: pneumonitis (1.9% vs 0) and colitis (1.5% vs
0).

In the control arm, the drug-related SAEs occurring in 21% of the subjects were as follows
(pembrolizumab versus control): febrile neutropenia (0.0% vs 5.9%), constipation
(0.0% vs 2.7%), anemia (0.0% vs 2.0%), intestinal obstruction (0.0% vs 2.0%), neutropenia
(0.0% vs 2.0%), urinary tract infection (0.0% vs 1.6%), and neutrophil count decreased (0.0%
vs 1.2%).

Table 57: Subjects With Drug-related Serious Adverse Events Up to 90 Days After Last Dose
(Incidence >0% in One or More Treatment Groups) - All Subjects (APaT Population)

Control Pembrolizumab
n (%) n (%)
Subjects in population 255 266
with one or more adverse 57 (22.4) 27 (10.2)
events
with no adverse events 198 (77.6) 239 (89.8)
Blood and lymphatic system 28 (11.0) 0 (0.0)
disorders
Anaemia 5 (2.0) 0 (0.0)
Febrile neutropenia 15 (5.9) 0 (0.0)
Leukopenia 1 (0.4) 0 (0.0)
Neutropenia 5 (2.0) 0 (0.0)
Normochromic normocytic 1 (0.4) 0 (0.0)
anaemia
Pancytopenia 2 (0.8) 0 (0.0)
Thrombocytopenia 1 (0.4) 0 (0.0)
Endocrine disorders 0 (0.0) 1 (0.4)
Adrenal insufficiency 0 (0.0) 1 (0.4)
Gastrointestinal disorders 20 (7.8) 5 (1.9)
Colitis 0 (0.0) 4 (1.5)
Constipation 7 (2.7) 0 (0.0)
Diarrhoea 1 (0.4) 2 (0.8)
lleus 2 (0.8) 0 (0.0)
lleus paralytic 2 (0.8) 0 (0.0)
Intestinal obstruction 5 (2.0) 0 (0.0)
Large intestinal obstruction 1 (0.4) 0 (0.0)
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General disorders and
administration site
conditions
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Renal injury 0 (0.0) 1 (0.4)

Urinary tract obstruction 0 (0.0) 1 (0.4)
Reproductive system and 0 (0.0) 1 (0.4)

breast disorders

Female genital tract fistula 0 (0.0) 1 (0.4)
Respiratory, thoracic and 2 (0.8) 7 (2.6)

mediastinal disorders

Chronic obstructive pulmonary 0 (0.0) 1 (0.4)

disease

Dyspnoea 1 (0.4) 0 (0.0)

Interstitial lung disease 0 (0.0) 1 (0.4)

Pneumonitis 0 (0.0) 5 (1.9)

Pulmonary hypertension 1 (0.4) 0 (0.0)
Skin and subcutaneous tissue 0 (0.0) 1 (0.4)

disorders

Rash maculo-papular 0 (0.0) 1 (0.4)
Vascular disorders 1 (0.4) 0 (0.0)

Deep vein thrombosis 1 (0.4) 0 (0.0)

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 repotrt title, after rounding.

MedDRA V19.0 preferred terms "Neoplasm progression”, "Malignant neoplasm progression" and
"Disease progression" not related to the drug are excluded.

Serious adverse events up to 90 days of last dose are included.

Grades are based on NCI CTCAE version 4.0.

Control arm is investigator’'s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016

e Summary of deaths

Overall, 4.9% (n=13) of subjects in the pembrolizumab arm and 3.1% (n=8) of subjects in the

control arm had AEs that resulted in death within 90 days of the last dose (Table 58).

Review of the fatal pneumonitis event in the pembrolizumab arm indicated that the information
in the case is consistent with the previously described characterization of immune-mediated
pneumonitis with pembrolizumab. Upon medical review of the available information for the
remaining AEs with a fatal outcome in subjects receiving pembrolizumab, the conclusion was
they were deemed unlikely related to pembrolizumab; these were thought to be more likely
related to either malignant neoplasm progression, infections (common among subjects with
cancer), or related to complication of surgery for gastrointestinal perforation. No new safety

signal was identified upon review of these fatal events.
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Table 58: Subjects with AEs resulting in death up to 90 days after last dose (incidence >0% in
one or more treatment groups) - All subjects (APaT population)

Control Pembrolizumab
n (%) n (%)
Subjects in population 255 266
with one or more adverse 8 (3.1) 13 (4.9)
events
with no adverse events 247 (96.9) 253 (95.1)
Gastrointestinal disorders 0 (0.0) 1 (0.4)
Gastrointestinal perforation 0 (0.0) 1 (0.4)
General disorders and 4 (1.6) 2 (0.8)
administration site
conditions
Death 4 (1.6) 1 (0.4)
General physical health 0 (0.0) 1 (0.4)
deterioration
Infections and infestations 4 (1.6) 5 (1.9)
Atypical pneumonia 0 (0.0) 1 (0.4)
Pneumonia 1 (0.4) 3 (1.1)
Sepsis 2 (0.8) 0 (0.0)
Septic shock 1 (0.4) 0 (0.0)
Urosepsis 0 (0.0) 1 (0.4)
Metabolism and nutrition 0 (0.0) 2 (0.8)
disorders
Cachexia 0 (0.0) 2 (0.8)
Neoplasms benign, malignant 0 (0.0) 1 (0.4)
and unspecified (incl cysts
and polyps)
Malignant neoplasm 0 (0.0) 1 (0.4)
progression
Renal and urinary disorders 0 (0.0) 1 (0.4)
Urinary tract obstruction 0 (0.0) 1 (0.4)
Respiratory, thoracic and 0 (0.0) 1 (0.4)
mediastinal disorders
Pneumonitis 0 (0.0) 1 (0.4)
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 V19.0 preferred terms "Neoplasm progression”, "Malignant neoplasm progression" and
"Disease progression” not related to the drug are excluded.
Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90 days of last
dose are included.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016
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e Adverse Events of Special Interest

Table 59 displays the subjects with AEOSI (incidence >0% in one or more treatment groups)
by AEOSI category. AEs of special interest (AEOSI) are immune-mediated events and
infusion-related reactions considered to be identified risks (adverse drug reactions) or
potential risks for pembrolizumab. A pre-specified list of preferred terms (PTs) was developed
for assessing AEQOSIs, based on ongoing monitoring of the pembrolizumab safety profile
during the development program. These PTs are considered to be clinically equivalent to the
immune-mediated events and infusion-related reactions. All pre-specified AE terms were
included in the assessment of frequency and nature of AEOSIs for pembrolizumab, regardless

of causality as reported by Investigators.

There were 45 (16.9%) subjects in the pembrolizumab arm with 1 or more AEOSIs (Table 59).
In general, the frequency and severity of each AEOSI observed during the trial were similar to
the previously described characterization of the safety profile of pembrolizumab. No
indication-specific AEOSI was identified (new immune-mediated event causally associated

with pembrolizumab). Outcomes for subjects with AEOSIs are shown in (Table 60).

Table 59: Subjects with AEOSI (incidence > 0% in one or more treatment groups) - All subjects
(APaT population)

Control Pembrolizumab
n (%) n (%)

Subjects in population 255 266

with one or more adverse 19 (7.5) 45 (16.9)

events

with no adverse events 236 (92.5) 221 (83.1)
Adrenal Insufficiency 0 (0.0) 1 (0.4)

Adrenal insufficiency 0 (0.0) 1 (0.4)
Colitis 1 (0.4) 6 (2.3)

Colitis 1 (0.4) 5 (1.9)

Enterocolitis 0 (0.0) 1 (0.4)
Hyperthyroidism 1 (0.4) 10 (3.8)

Hyperthyroidism 1 (0.4) 10 (3.8)
Hypothyroidism 3 (1.2) 17 (6.4)

Hypothyroidism 3 (1.2) 17 (6.4)
Infusion Related Reactions 10 (3.9) 2 (0.8)

Hypersensitivity 2 (0.8) 1 (0.4)

Infusion related reaction 8 (3.1) 1 (0.4)
Myositis 1 (0.4) 0 (0.0)

Myositis 1 (0.4) 0 (0.0)
Nephritis 0 (0.0) 2 (0.8)
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Autoimmune nephritis 0 (0.0) 1 (0.4)
Nephritis 0 (0.0) 1 (0.4)
Pneumonitis 1 (0.4) 11 (4.1)
Interstitial lung disease 1 (0.4) 1 (0.4)
Pneumonitis 0 (0.0) 10 (3.8)
Severe Skin Reactions 3 (1.2) 2 (0.8)
Jaundice 1 (0.4) 0 (0.0)
Dermatitis exfoliative 0 (0.0) 1 (0.4)
Drug eruption 1 (0.4) 0 (0.0)
Pruritus 1 (0.4) 0 (0.0)
Rash 0 (0.0) 1 (0.4)
Thyroiditis 0 (0.0) 2 (0.8)
Autoimmune thyroiditis 0 (0.0) 1 (0.4)
Thyroiditis 0 (0.0) 1 (0.4)
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 V19.0 preferred terms "Neoplasm progression”, "Malignant neoplasm progression" and
"Disease progression" not related to the drug are excluded.
Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90 days of last
dose are included.
Grades are based on NCI CTCAE version 4.0.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cut-off Date: 07SEP2016

Table 60: Subject with AEOSI adverse events by outcome (incidence > 0% in one or more

treatment groups) - All subjects (APaT population)

Control Pembrolizumab
Qutcome n (%) n (%)
Subject in population 255 266
With one or more adverse | Overall 19 (7.5) 45 (16.9)
events
Fatal 0 (0.0) 1 (0.4)
Not Resolved 5 (2.0) 19 (7.1)
Resolved 13 (5.1) 20 (7.5)
Resolving 0 (0.0) 2 (0.8)
Sequelae 1 (0.4) 2 (0.8)
Unknown 0 (0.0) 1 (0.4)

Every Subject is counted once for the AE outcome,with the order:
Fatal>NotResolved>Resolving>Unknown>Sequelae>Resolved.

Outcome: Resolved = RECOVERED/RESOLVED, Resolving = RECOVERING/RESOLVING, Sequelae
= RECOVERED/RESOLVED WITH SEQUELAE, Not resolved = NOT RECOVERED/NOT RESOLVED.

If the same preferred terms are reported more than once for the same subject, the outcome of the last
occurrence is reported.

Grades are based on NCI CTCAE version 4.0.

Control arm is investigator<s choice of paclitaxel, docetaxel or vinflunine. (Database Cut-off Date:
07SEP2016)
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4.12.3 Studies that report additional adverse reactions to those reported in section 4.2

The search strategy used to identify studies which reported AEs was consistent with that
described in section 4.1 (see Appendix 2). No additional studies were identified in addition to

those described in sections 4.2 and 4.7.

4.12.4 Brief overview of the safety of the technology in relation to the decision

problem

The safety data from KEYNOTE-045 demonstrated that pembrolizumab is well tolerated in the
target population, and offers favourable tolerability in comparison to SOC chemotherapy

regimens in the target population.

This conclusion is supported by the following safety findings:

o A smaller proportion of subjects in the pembrolizumab arm experienced at least 1 AE
(93.2%) compared with subjects in the control arm (98.0%)

e Fewer subjects in the pembrolizumab arm (60.9%) experienced drug-related AEs
compared with the control arm (90.2%)

e Fewer subjects in the pembrolizumab arm (52.3%) experienced Grade 3to5 AEs
compared with the control arm (62.7%)

o Fewer subjects in the pembrolizumab arm (15.0%) experienced Grade 3 to 5 drug-related
AEs compared with the control arm (49.4%)

e There was a lower frequency of drug-related AEs leading to treatment discontinuation in

the pembrolizumab arm (5.6%) compared with the control arm (11.0%)

Although reports of SAEs were comparable for subjects in the pembrolizumab and control
arms, fewer subjects in the pembrolizumab arm had drug-related SAEs compared with

subjects in the control arm (10.2% vs 22.4%).

Urinary tract infection and hematuria events were observed in a frequency not previously
observed with pembrolizumab. Upon medical review, there was insufficient evidence for
causality and the events were deemed most likely related to the underlying medical condition

or to procedures commonly performed in the target population, such as urinary diversion.

In general, the frequencies and severity of each AEOSIs observed during the trial were similar

to the previously described characterisation of the safety profile of pembrolizumab
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No new safety risk was observed in association with pembrolizumab in the target population.

In summary, the data from KEYNOTE-045 underscore the safety profile of pembrolizumab
relative to chemotherapy in subjects with locally advanced or metastatic urothelial carcinoma

who have received platinum-containing chemotherapy.

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 technoloqy

In totality, the efficacy and safety results from I1A2 of KEYNOTE-045¢ ) are robust and
demonstrate substantial, clinically meaningful benefit of pembrolizumab for OS, ORR, DOR,
and QolL, combined with a more favourable tolerability compared with control (which
comprised of investigator’s choice SOC chemotherapy: paclitaxel, docetaxel or vinflunine) in
patients with locally advanced or metastatic urothelial carcinoma who have received prior
platinum-containing chemotherapy.

Based on the results of the pre-specified interim analysis (IA2), an independent Data
Monitoring Committee (DMC) recommended that the trial be stopped early on the basis that it

had met its primary endpoint. Patients continue to be followed-up up for survival outcomes.

A summary of the main clinical effectiveness findings from KEYNOTE-045 is provided below:

e Pembrolizumab 200mg Q3W significantly prolongs OS and results in higher

ORR and longer duration of response compared to SOC chemotherapy

The OS results from KEYNOTE-045 are robust and demonstrated substantial, clinically
meaningful benefit of pembrolizumab compared with control in all subjects, regardless of PD-
L1 status (Section 4.7).

In the overall population, pembrolizumab significantly prolonged OS compared with control
(HR = 0.73; p=0.002), with median OS of 10.3 months in the pembrolizumab arm versus 7.4
months in the control arm, thereby demonstrating a survival benefit in a population with a high
unmet need. The OS curves cross and then began to separate after month 3, with continuous
separation over the course of follow-up. Notably, the pembrolizumab curve began to flatten

and a plateau was developing along the tail of the survival curve. This suggests patients have
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the potential for long lasting survival benefit from pembrolizumab treatment. Subgroup
analyses results were remarkably consistent with the primary findings, providing further
evidence of the survival benefit of pembrolizumab over control among several important
subgroups, including the specific Investigator's choice of chemotherapy in control arm

(paclitaxel, docetaxel or vinflunine).

Treatment with pembrolizumab, however, did not prolong PFS compared with control (HR =
0.98; p=0.416). Despite the lack of RECIST 1.1 PFS benefit, KM estimates show separation
in favour of pembrolizumab after 6 months with a plateau in the tail of the curve, suggesting a

meaningful benefit for some subjects from 6 months onward.

Pembrolizumab resulted in a statistically significant and clinically meaningful improvement in
confirmed ORR versus the control arm (21.1% vs 11.4%, p=0.0010). As of the data cut-off
date, the median response duration had not been reached for pembrolizumab, whereas it was
4.3 months for the control arm. The DOR rates at 12 months were 68% for pembrolizumab
versus 35% for the control arm. This further underscores the substantial, durable treatment
effect of pembrolizumab as a treatment option for patients with locally advanced or metastatic

urothelial carcinoma who have received prior platinum-containing chemotherapy.

Efficacy findings in the CPS 210% and CPS 21% subgroups were in general consistent with
the findings in the overall population. The available data underscore the substantial treatment
effect of pembrolizumab when administered for patients with metastatic or locally
advanced/unresectable urothelial cancer that has recurred or progressed following platinum-

containing chemotherapy.

Post-hoc sub-group analyses focusing on as assessment of the efficacy of pembrolizumab
versus only those SOC chemotherapy regimens of relevance to the UK (paclitaxel and
docetaxel) show that versus each individual chemotherapy regimen, pembrolizumab
demonstrated a trend towards better efficacy that SOC. Although the results were not
statistically significant, this is not unexpected given the small sample sizes in each subgroup.
Consequently the p-values should be interpreted as purely exploratory and within the context

of the results in the overall population (Section 4.8).
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e Pembrolizumab 200mg Q3W improves HRQoL compared to SOC chemotherapy

The improved benefit as assessed by OS, ORR, and response duration for pembrolizumab as
compared with control in the KEYNOTE-045 population is corroborated by improvements in
health status/QoL measures. Subjects treated with pembrolizumab had significantly better
health status/QoL compared with subjects treated with chemotherapy (as demonstrated by
the higher EORTC QLQ-C30 global health status/QoL score over time) and a longer time to

deterioration in the pembrolizumab arm compared with control.

Results from EQ-5D analyses were consistent with the results of EORTC QLQ-C30 analyses;
while the EQ-5D visual analog score (Table 45) and the EQ-5D Utility scores (Table 46) were
stable over time for subjects in the pembrolizumab arm, a worsening of these scores was

observed in the SOC chemotherapy group.

e Pembrolizumab 200mg Q3W has a favourable AE profile and is more tolerable in the

patient population of interest, compared with SOC chemotherapy

The results from KEYNOTE-045 consistently demonstrate that pembrolizumab has a more
favourable tolerability profile compared to control in the target population. This conclusion is
supported by the observation that subjects in the pembrolizumab arm experienced a lower
frequency of AEs (93.2% vs 98.0%), drug-related AEs (60.9% vs 90.2%), Grade 3 to 5 AEs
(52.3% vs 62.7%), drug-related Grade 3 to 5 AEs (15% vs 49.4%), drug-related SAEs (10.2%
vs 22.4%), and drug-related AEs leading to treatment discontinuation (5.6% vs 11.0%) than
did subjects in the SOC chemotherapy arm, regardless of ECOG, sex, and age subgroups.
Fewer subjects in the pembrolizumab arm compared with the control arm discontinued study
treatment due to adverse event (10.9% vs 15.7 %,), withdrawal by subject (1.1% vs 11.4%),

or physician decision (2.3% vs 10.6%).

No new safety risk was observed in association with pembrolizumab. No new
immune-mediated adverse events were identified during KEYNOTE-045. The analysis of
AEOSIs for pembrolizumab demonstrated that the frequency and nature in the target
population is consistent with the previously described safety profile of pembrolizumab.
Overall, the frequencies of AEs, SAEs, drug-related AEs, and fatal AEs are either consistent
with previous experience with pembrolizumab or considered related to the underlying medical

condition (advanced/unresectable or metastatic urothelial carcinoma) of the target population.
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4.13.2 Discussion of the strengths and limitations of the clinical evidence base for the

technoloqgy

Internal Validity

KEYNOTE-045"817 is a multicentre, randomised, open-label phase Ill trial of pembrolizumab
200mg Q3W versus control (which comprised of investigator’s choice SOC chemotherapy:
paclitaxel, docetaxel or vinflunine), in patients with metastatic or locally
advanced/unresectable urothelial cancer that had recurred or progressed following platinum-
containing chemotherapy. Randomisation was stratified by ECOG Performance Scale (0/1 vs.
2), presence or absence of liver metastases, haemoglobin (= 10 g/dL vs. <10 g/dL), and time

from completion of most recent chemotherapy (<3 months or 23 months [90 days]).

The co-primary efficacy endpoints were OS and PFS. Both are clinically relevant endpoints
that were directly referenced in the final scope for this appraisal and the decision problem.
The endpoints selected are consistent with those used in studies of other therapeutic agents
in the population of advanced urothelial cancer. The definition of progression when evaluating
the co-primary endpoint of PFS in KEYNOTE-045 followed an established response
evaluation criteria (RECIST 1.1) in the primary efficacy analysis, in line with European

guidance.™)

HRQoL was an exploratory endpoint of the KEYNOTE-045 study, with changes from baseline
in patients treated with pembrolizumab compared to patients treated with control recorded
using both the preferred measure of EQ-5D according to the NICE reference case, in addition
to the cancer specific EORTC-QLQC30 (see section 5.4).

Although KEYNOTE-045 was conducted as an open-label study, the independent radiologists
who performed the central imaging review were blinded to treatment assignment, in order to
minimise bias. The treatment arms were generally well balanced by all baseline
characteristics, with the exception that slightly more subjects in the pembrolizumab arm were
in the 265 years of age (61.1% vs 54.0%), ECOG-PS = 0 (44.1% vs 39%) and in the never

smokers (38.5% vs 30%) subgroups compared with the control arm.
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External validity

KEYNOTE-045("% ') is a global study conducted in 120 academic medical centres in 29
countries. 50 out of the 120 sites were in Europe, and the study included 4 patients from the
2 UK study sites.

Baseline characteristics of patients enrolled in KEYNOTE-045 were as expected for patients
with advanced urothelial cancer. The maijority of patients were male, 265 year of age, white,
and former or current smokers (Table 17). Nevertheless, subgroup analyses confirm the

benefit of pembrolizumab versus SOC in patients of all histologies.

With regards to risk factors, the majority of subjects in both arms had an ECOG-PS of 1, had
visceral metastasis (including 34.3% with liver metastases), baseline haemoglobin =10 g/dL,
and had completed prior therapy =3 months before being randomised to this trial. The

treatment arms were generally well balanced by all baseline characteristics.

The observed safety profile of pembrolizumab in KEYNOTE-045 was consistent with that seen

previously with pembrolizumab for the treatment of other types of tumours.-13)

Life expectancy of people with advanced Urothelial cancer in England

Full details concerning the life expectancy of UK patients with advanced or metastatic
urothelial cancer following treatment with platinum-based chemotherapy, have been provided

in section 3.4 of the submission and are summarised in
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Table 61 below. Information concerning the estimated number of people with the particular
therapeutic indication for which the technology is being appraised is also presented in section
3.4.

Please note that according to the new CDF TA process the criterion of small patient population

does no longer apply.("®
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Table 61: End-of-life criteria

Criterion Data available
The treatment is | Median OS is lower than 24 months:

indicated for patients | patients with advanced or metastatic urothelial cancer following treatment
with ~a  short life | \yith platinum-based chemotherapy, have a short life expectancy with
expectancy, normally | median survival measured in only a few months. (7. 7¢)

less than 24 months
There is  sufficient | Pembrolizumab offers an extension to life of at least 3 months compared
evidence to indicate that | to UK SoC:

the treatment offers an | , |, KEYNOTE-045, the median OS for pembrolizumab arm was 10.3

extension ~ to life, (95% Cl, 8.0, 11.8) months compared to 6.9 (95% Cl, 5.3, 8.1) months
normally of at least an for UK SOC (using 2-stage model for adjustment)
additional 3 months,

compared with current | The average number of months of life gained with pembrolizumab as
NHS treatment estimated by the economic model is 32.5 months compared to 19
months with UK SOC

4.14 Ongoing studies

Results provided in this submission are from the second interim analysis (IA2) of KEYNOTE-
045,16 ") which had a data cut-off date of 07-Sept-2016. Based on the results of this pre-
specified interim analysis, an independent Data Monitoring Committee (DMC) met on 18-
October-2016 and recommended that the trial be stopped early. Although the trial was stopped
early on the basis of meeting its primary endpoint, patients continue to be followed-up for
survival outcomes. At the time of IA2, the study protocol permitted patients in the control arm
to receive an alternative therapy after their trial treatment stopped. Following the DMC review
of 1A2, the study protocol has been revised as per the DMC recommendation in order to add
a built in cross-over phase to allow patients in the control arm the opportunity to receive

pembrolizumab upon disease progression.
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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

Relevant cost-effectiveness studies from the published literature were identified through a

systematic literature search carried out between the 6th and 7th August 2015, and updated in
December 2016. A detailed search strategy is provided in Appendix 23. The target population
in this submission is patients with metastatic or locally advanced/unresectable urothelial
cancer that has recurred or progressed following platinum-containing chemotherapy.
However, the scope of the review was broadened to patients with advanced or metastatic
patients with urothelial cancer irrespective of therapy line, in order to identify all relevant data
that could inform the development and population of the model. Electronic database searches
and additional hand-searches were restricted to the last 10 years, as older cost data may not

be considered representative of the current economic environment.

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 advanced or metastatic urothelial cancer, following platinum-containing
chemotherapy?

¢ What is the health-related quality of life (in terms of utilities) associated with advanced
or metastatic urothelial cancer, following platinum-containing chemotherapy?

e What are the resource requirements and costs associated with the treatment of
advanced or metastatic urothelial cancer, following platinum-containing

chemotherapy?

A comprehensive literature search relative to these three research questions was carried out

using several databases and is presented in Appendix 17:

e MEDLINE and MEDLINE In-process (using Embase.com) - 1995 to 2016

e EconLit: No limit

e EMBASE (using Embase.com) — 1995 to 2016

e The Cochrane Library, including NHS EED and HTA databases — 1995 to 2016
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Manual searches were also performed in the American Society of Clinical Oncology (ASCO),
the European Society for Medical Oncology (ESMO), American Urological Association
conference proceedings and International Society for Pharmacoeconomics and Outcomes
Research (ISPOR), with additional papers identified from the reference list of included papers.
The manual searches were limited to the most recent 2 years. A bibliographic search of the
relevant, published systematic reviews, economic models and HTAs was also conducted to

ensure that all studies of relevance to the review had been captured in the initial searches.

In addition to the formal literature search and manual searches, the National Institute for
Health and Care Excellence (NICE) website was searched during the updated search in
December 2016 to identify relevant information from previous submissions not otherwise

captured.

All retrieved studies were reviewed by two independent researchers and assessed against the

eligibility criteria set out in the final protocol and presented in Table 62 below.

Table 62: Inclusion and exclusion criteria for cost-effectiveness studies

Criteria Inclusion Exclusion Rationale
Population Adult (age 218 years) e Healthy volunteers The relevant patient
patients with advanced or | ePatients under the age population
metastatic urothelial of 18
cancer eDisease other than
advanced or metastatic
urothelial cancer
Intervention/ | Studies comparing Non-drug treatments (e.g. | To allow all papers with
Comparator pembrolizumab vs. any surgery, radiotherapy) relevant pharmacological
other pharmacological interventions to be
treatment captured
Outcomes Studies including a Cost-only outcomes To identify relevant cost-
comparison of benefits effectiveness studies
and costs between the
intervention and
comparator arms. Results
should be expressed in
incremental costs and
QALYs, or any other
measure of effectiveness
reported together with
costs
Study type Full economic evaluation | Burden of iliness studies, | T¢ identify relevant cost-
comparing at least two Cost-minimisation and effectiveness studies
interventions in terms of: | Budget impact analysis
e cost-consequence
e cost-effectiveness
e cost-utility
e cost-benefit evaluations

Pembrolizumab for previously treated advanced or metastatic urothelial cancer [ID1019]

Page 172 of 243



Criteria Inclusion Exclusion Rationale

Publication Economic evaluations Letters, editorials and To identify primary study
type review studies articles
Time limit Studies published in last | Studies published before | To ensure recent

10 years will be included | 2005 economic models are

included and limit the
number of studies
identified to those most
relevant to the decision

problem
Language Studies for which a full Not available in English To ensure the studies can
text version is available in be correctly understood
English and interpreted
Other Studies must provide Studies that fail to present | To ensure
sufficient detail regarding | sufficient methodological e datacan be
methods and results to detail, such that the extractable

enable the methods cannot be

methodological quality of | replicated or validated e methods can be

replicated

the study to be assessed | stygies that fail to present P

The study’s data and extractable results o results can be
validated

results must be
extractable

Key: QALYs, Quality adjusted life years.

5.1.2 Brief description of identified cost-effectiveness studies

Of a total of 5,104 potentially relevant papers or abstracts identified for the three SLRs, no
cost-effectiveness studies assessing pembrolizumab for patients with advanced or metastatic
urothelial cancer 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 32.
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Figure 32: PRISMA diagram — Economic evaluation review*

Papers identified through
searches as potentially
relevant and screened for
inclusion (n=5,104)

Papers excluded during primary filtering (n=4,978):

- Wrong population (n=2,365)
- Wrong intervention (n=392)

> - Study type (n=740)
- Publication type (n=1,456)
- Language (n=3)
- Duplicates (n=22)
y
Papers accessed in full for
in-depth evaluation (n=126)
Papers excluded during secondary filtering
(n=122):
N

- Wrong population (n=38)

- Wrong intervention (n=13)
- Outcomes (n=1)

- Study type (n=57)

- Publication type (n=8)

- Language (n=4)

- Could not be retrieved(n=1)

N

Papers meeting inclusion
criteria from original search
(n=4)

2 Economic modelling studies
extracted from 4 publications

Pembrolizumab assessed for
previously treated patients
with advanced or metastatic
urothelial cancer (n=0)

Key: n, number; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

*From the updated search conducted in December 2016, 342 additional hits were identified, none of them was
included.
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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

5.2.1 Patient population

The patient population included in the economic evaluation consisted of patients with
metastatic or locally advanced/unresectable urothelial cancer that has recurred or progressed
following platinum-containing chemotherapy. This is in line with the anticipated licenced

indication and with the NICE final scope.®®

The main body of clinical evidence was derived from the KEYNOTE-045 study, which included

advanced or metastatic patients with urothelial cancer who have been previously treated.!'®)
The baseline characteristics of the patients included in the model are presented in Table 63.

Table 63. Baseline characteristics of patients included in the model

Patient Characteristics Mean Measurement of Reference / Source
uncertainty and
distribution
Average age 65.5 - KEYNOTE-045 CSR (16)
Proportion male 74.2% - KEYNOTE-045 CSR(19)
Average BSA (m?2)* 1.90 SD =0.20 KEYNOTE-045 CSR(16)

*These values refer to patients recruited from European sites participating in KEYNOTE-045.

5.2.2 Model structure

Consistent with the majority of economic models previously developed for recent NICE
oncology submissions,®" 7 a de-novo economic analysis was built as a ‘partitioned-survival’
area-under-the-curve model. The model consisted of three health states: pre-progression,
post-progression, and death (see Figure 33). This approach was also in line with the clinical
endpoints assessed in KEYNOTE-045(®, in which progression free survival (PFS) and overall
survival (OS) where assessed as primary endpoints. A cycle length of one week was
considered sufficient to reflect the patterns of treatment administration and the transitions to
disease progression and death. In line with previous oncology submissions, a half-cycle

correction was implemented to mitigate bias.("® 8%

Health states were mutually exclusive, meaning that patients could only be in one state at a
time. All patients started in the pre-progression state. Transitions to the death state could occur
from either pre-progression or post-progression, while death was an ‘absorbing state’. Patients

could not transition to an improved health state (i.e. from post-progression to pre-progression).
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Disease progression was defined per RECIST v1.1 as assessed by BICR, which was the
primary endpoint in KEYNOTE-045. (18- 81)

Figure 33. Model structure

Pre-
progression

2\

Post-
progression

The partitioned-survival model was developed by fitting survival curves to trial data for PFS
and OS to facilitate extrapolation of trial outcomes. The area underneath the OS curve
represented the proportion of patients that were still alive (both in pre-progression and post-
progression) at different points in time, while the proportion of patients in the pre-progression
state were identified by the patients located underneath the PFS curve. The area between the
PFS and the OS represented the proportion of post-progression patients, i.e. those who were

in the ‘post progression’ health state.

The definition of the health states used in the model was based on the definitions
conventionally used in oncology clinical trials and, specifically, the ones used in the
KEYNOTE-045 trial:
= Progressive disease was defined following the RECIST 1.1 criteria, i.e., at least a 20%
increase in the sum of diameters of target lesions, and an absolute increase of at least
5 mm, or appearance of one or more new lesions. 2
= Non-progressive disease reflected patients being alive and not in progressive disease
(which included patients with complete response, partial response, and stable
disease).

= Death (absorbing health state).

In the base case, pembrolizumab is compared with UK standard of care (UK SOC), i.e.
investigator’s choice of paclitaxel or docetaxel and results are expressed in terms of the

incremental cost per QALY.
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5.2.3 Key features of the de novo analysis

Table 64: Features of the de novo analysis

Factor Chosen Justification
values
Time horizon 35 years Lifetime horizon for the defined population (NICE reference
case(®)
Sufficient to model the patterns of treatment administration,
Cycle length 1 week transitions to disease progression and OS.

In line with a recent NICE submission in Oncology.(7®) (84)

Half-cycle

. Yes In line with previous submissions and to mitigate bias(79. 80
correction

Were health Yes NICE reference case(®?)
effects
measured in
QALYs; if not,
what was
used?

Discount of Yes NICE reference case(®)
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

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 anticipated licence states that pembrolizumab is to be
administered until disease progression or unacceptable toxicity. The KEYNOTE-045 protocol
established that treatment should continue until radiologic disease progression, toxicities
leading to discontinuation, physician’s decision or 24 months of uninterrupted treatment with

pembrolizumab.

It is anticipated that pembrolizumab will be considered as an option for adults with metastatic
or locally advanced/unresectable urothelial cancer that has recurred or progressed following
platinum-containing chemotherapy. The NICE final scope specifies the following treatment

regimens as relevant comparators: 3

» Retreatment with 1tline platinum-containing chemotherapy (in patients whose disease
has had an adequate response)

=  Docetaxel
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= Paclitaxel

As described in section 4.10, an indirect treatment comparison using a NMA was not feasible
as based on the available evidence identified during the systematic literature review process,
a connected network could not be formed linking pembrolizumab to UK comparators of
interest. Therefore, the cost-effectiveness analysis was limited to comparator regimens
included in the KEYNOTE-045 trial. Post-hoc subgroup analyses of the data from KEYNOTE-
045 was conducted, to focus only on comparators of relevance to England (i.e. paclitaxel and
docetaxel, excluding the non-recommended by NICE vinflunine). The results of these

analyses are presented in Section 4.8.

In the base case, pembrolizumab was compared to UK SOC, i.e. physicians’ choice of
docetaxel or paclitaxel, based on the distribution of the regimens observed in KEYNOTE-045
in order to be consistent with the efficacy inputs of the model. A scenario analysis is presented
in which the cost of UK SOC is based on the UK market share of docetaxel and paclitaxel
(Table 65).

Table 65. Distribution of patients according to KEYNOTE-045 vs. market shares

Regimens KEYNOTE-045 UK market
(base case) shares*

Docetaxel 51.1% 74%

Paclitaxel 48.9% 26%

% Total 100% 100%

*UK market shares were re-adjusted by excluding platinum-containing chemotherapy regimens

Source: Ipsos 2016. Data on file.2")

Docetaxel and paclitaxel do not have marketing authorisation in the UK for the indication under
consideration; their use is therefore off-label in this setting. The dosing and administration

frequencies for the comparator regimens were taken from the KEYNOTE-045 trial,

The comparisons assessed in the cost-effectiveness model are presented in
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Table 66.
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Table 66. Intervention and comparators according to the different types of analyses assessed
in de novo cost-effectiveness model

Population Intervention and comparators OS for comparator arm
Pembrolizumab vs. ITT Two- RPSFT IPCW
unadjusted stage
ITT UK SOC (docetaxel and v v v v
paclitaxel)
Docetaxel v x v v
Paclitaxel v x v x
ITT — histology UK SOC (docetaxel and v x x x
subgroup paclitaxel)

=  Predominant transitional
cell carcinoma
= Pure transitional cell

carcinoma
PD-L1 positive UK SOC (docetaxel and v x v v
(CPS21%) paclitaxel)
PD-L1 strongly UK SOC (docetaxel and v x v x
positive paclitaxel)

(CPS210%)

5.2.5 Discontinuation rules

In KEYNOTE-045, patients were to continue pembrolizumab until radiographic disease
progression as determined by the investigator/site radiologist, 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-045 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

comparator.
5.3 Clinical parameters and variables

5.3.1 Overall method of modelling survival

In order to include only comparator regimens that are relevant to UK clinical practice, the
primary data source for the SOC arm in the economic model was a post-hoc analysis of
KEYNOTE-045 clinical trial,

As described in Section 4.8 and Appendix 10, some patients in the UK SOC arm, i.e.
investigator’'s choice of paclitaxel or docetaxel, switched over to anti-PDL1 treatments
following disease progression. Therefore, three statistical methods were applied in order to
adjust for treatment switching: the RPSFT, the simplified 2-stage method and the IPCW. Table

67 summarises the results of OS analyses for pembrolizumab vs. UK SOC.
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Table 67: Summary Results of OS Analyses

Pembrolizumab vs. UK SOC
Switching adjustment correction
method Hazard Ratio 95% CI P-value
(2-sided)

ITT
Simplified two-stage®
RPSFTT
IPCW

9] Re-censoring applied to all control patients
§ No Re-censoring applied

* P-value retained from ITT analysis by design
t: Bootstrap p-value

A summary of the median OS in the pembrolizumab and UK SOC arm, with and without

various treatment switching correction methods applied, is summarised below in Table 68.

Table 68: Analysis of median OS using Two-stage, RPSFT and IPCW methods

Switching correction method Median OS (months) (95% CI)

UK SOC (no correction)

UK SOC - Simplified two-stage correction (no re-
censoring)

UK SOC — RPSFT correction

UK SOC - IPCW correction

In summary, the three methods adjusting for switchover in the UK SOC arm provide treatment
estimates that are larger (HR in a range of ] to [} than the ITT estimate (HR=JJil)).
The IPCW method is likely to be biased due to the small sample size.The post-progression
treatment of pembrolizumab estimated through the 2-stage methodology (acceleration factor
of 3.86, 95% CI [1.79, 11.68]) was compared with the overall effect of pembrolizumab adjusted
for switching (acceleration factor of 1.44, 95% CI [1.14, 1.82]). Although this comparison may
be prone to some bias, it suggests that there is numerical evidence against the common
treatment assumption that justifies the 2-stage approach. Therefore, based on the trial
characteristics, the switching mechanism, the proportion of patients switching and the clinical
validity of the outputs obtained,®® the two-stage adjustment was found to be the most
appropriate method for this adjustment. The assumptions required for it to be valid (i.e.
potential to switch determined by disease progression and potential confounders measured

until this point) were met.
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OS extrapolation

The follow-up period in KEYNOTE-045 was shorter than the time horizon of the economic

model. Therefore, extrapolation of the OS and PFS was required for the area-under-the-curve

(AUC) partitioned survival approach.

The guidance from the NICE DSU was followed to identify base case parametric survival

models for OS and PFS.®% In summary, the steps that were followed include:

1.

Testing the proportional hazard (PH) assumption — To assess whether joint or separate
statistical models were more appropriate for the pembrolizumab and UK SOC
treatment arms. Visual inspection of the OS and PFS KM curves confirmed that the
PH assumption does not hold as the survival curves for pembrolizumab and UK SOC

Ccross.

Separate survival models were then explored. Models were separately fitted to each
arm using data from the relevant treatment arm. Following the recommendation from
the DSU, the same functional form was selected for the parametric models according

to that fitting the overall data most closely.

Within the various parametric survival models explored, visual inspection was used to
assess the fit of the curves to the observed clinical trial data. The Akaike Information
Criterion (AIC) and the Bayesian Information Criterion (BIC) goodness-of-fit statistics

were calculated to help identify the most plausible survival models.

Lastly, the choice of base case parametric models was validated in terms of clinical

plausibility of both short-term and long-term extrapolations.

5.3.2 Modelling overall survival

To adjust OS for switching in the UK SOC arm, a simplified two-stage approach® 8% was

identified as the most appropriate method, as mentioned in section 4.8. The OS KM curve for

UK SOC adjusted for treatment switching using the two-stage model compared to the

unadjusted OS is shown in
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Figure 34 below.

Pembrolizumab for previously treated advanced or metastatic urothelial cancer [ID1019] Page 184 of 243



Figure 34. Kaplan-Meier Curves of Overall Survival Adjusting for Treatment Switch using 2-
stage analysis for pembrolizumab vs UK SOC

Since the PH assumption did not hold, separate models were fitted based on the individual
patient data from KEYNOTE-045.8% The fitted separate standard parametric curves are

presented in Figure 35.
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Figure 35. Fitted separate standard parametric curves for the OS of pembrolizumab (A) and UK
SOC (B)

A) Separate fitted curves for pembrolizumab
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B) Separate fitted curves for UK SOC(adjusted using two-stage approach)
1.0000

0.9000
0.8000
0.7000
0.6000
0.5000

0.4000

OS PROBABILITY

0.3000

0.2000

0.1000

0.0000

TIME IN MONTHS

Weibull

Exponential Lnarmal Licgistic Gompertz GenGamma K

The cumulative hazard plot (see Error! Reference source not found.) demonstrates that the

change in hazard is not constant over time (i.e. the OS curves start separating from week 24,
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while there is a more clear change in the slope after around 40 weeks). This supports that a
piecewise model is more appropriate than the use of single parametric curves. Given the
precedence of the use of 2-phase piecewise models (KM plus parametric approach) in recent
NICE oncology appraisals,”® 8®; we decided to implement a 2-phase piecewise model as the

most appropriate method to extrapolate OS.

Figure 36. Cumulative hazard plot of OS defined per RECIST v1.1 as assessed by BICR for
pembrolizumab and UK SOC based on KEYNOTE-045
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For the UK SOC parametric adjustment, the curves presenting the closest statistical fit to the
data (i.e. generalized gamma distribution followed by gompetz) resulted in an overestimation
of the OS at 5 years (i.e. approximately 17% and up to 24%), which is well above the
approximately 9-11% OS rate reported by the Cancer Research UK for patients with stage IV
bladder cancer.®4 These were therefore discarded as clinically implausible whereas the log-
normal distribution projected 7.8% OS rate at 5 years, which is closest to the available OS
estimates. Particularly given that the patient population under consideration also includes
patients with transitional cell carcinoma of renal pelvis and urether for whom there is evidence

of poorer prognosis (see section 3.4).

For the pembrolizumab arm, the log-normal curve is the closest statistical fit to the data based
on the AIC statistic whereas the exponential curve is the closest based on BIC. However, the
exponential curve underestimates the UK SOC arm with only 0.3% OS rates at 5 years.

Therefore this was discarded as clinically implausible.
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Table 69. Fitted exponential curves for the fully fitted parametric approach for OS

Fitted Function Pembrolizumab UK SOC, 2-stage adjusted
AlC BIC AlC BIC
Exponential 339.1 342.1 165.1 167.1
Weibull 340.5 346.4 165 169.1
Gompertz 338.1 344 160.4 164.5
Llogistic 339.4 345.3 163.7 167.7
Lnormal 337.5 343.4 161.8 165.9
GenGamma 338.5 347.3 160.2 166.3

For the 2-phase piecewise approach, the two-phase parametric models were fitted using a 40-
week cut-off point. The fitted 2-phase piecewise models are presented in Figure 37. These
provide a good balance of KM data to be used directly in the first phase and enough remaining
KM data to be used to fit a log-normal curve in the second phase. Additionally, it results in a

plausible visual fit.

Figure 37. OS KM curves vs. fitted 2-phase piecewise models for the OS of pembrolizumab and
UK SOC (2-stage adjustment applied) based on KEYNOTE-045
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Table 70. Fitted log-normal curves for the 2-phase piecewise approach for OS

Log-normal curve parameters
40-weeks cut-off Pembrolizumab UK SOC (2-stage adjusted)
Intercept 4.4613 3.6962
Scale 0.6498 0.6814
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5.3.3 Modelling progression free survival

Based on the trial protocol of KEYNOTE-045, the first tumour assessment was performed at
week 9 and then every 6 weeks thereafter. This resulted in a protocol-driven drop of PFS
between weeks 0 and 9, which did not allow the fitting of a full parametric curve. As a
consequence, the KM data were used directly until week 21 (3™ assessment) of the model
time horizon and parametric functions were fitted from then onwards. The 21-week cut-off
point was selected based on the clear separation of the curves observed in the cumulative
hazard plot (see Figure 38). To identify the most plausible PFS curves among the standard
parametric curves, the guidance from the NICE DSU®® was followed (please see section
5.3.1).

The PH assumption did not hold as the KM PFS curves for pembrolizumab and UK SOC cross.
Therefore, separate models were used based upon the pembrolizumab and UK SOC data for
the projection of the PFS using a 2-part piecewise extrapolation. Following DSU guidance®”),
only similar types of parametric curves for OS and PFS (with ‘type’ defined as the same

parametric distribution) were considered for the pembrolizumab and UK SOC arms.

Figure 38. Cumulative hazard plot of PFS defined per RECIST v1.1 as assessed by BICR for
pembrolizumab and UK SOC based on KEYNOTE-045

Cumulative Hazard

Cumulative Hazard
2
|

— Pembrolizumab
— Pac+Doc
ITTTTTTTTTTTTTTTTITTTTITITTITITITTTITITITITTI
L T T o O Y (o 0 T O 0 Y O 0 Y O o
B B A w1 T i T S 10 B B A o o ¥

B T T T T T T T T T

Time in Weeks

Table 71 reports the AIC/BIC statistics for the second part of the PFS two-part fit for
pembrolizumab based on KEYNOTE-045 PFS data. An exponential distribution was the best
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fit to the pembrolizumab PFS data based both on AIC/BIC criteria and visual fit (see Figure
39). For UK SOC, there is no clear best statistical fit, with the Weibull distribution presenting
the lowest BIC value while the generalized gamma the lowest AIC value. Based on visual
inspection (see Figure 40), all distributions are very close. Consequently, the exponential
curve was selected for the extrapolation of PFS for UK SOC to maintain consistency with the

best fit identified for pembrolizumab.

Table 71. Goodness-of-fit measures for PFS defined per RECIST v1.1 as assessed by BICR,
with cut-off at 21 weeks, for pembrolizumab and UK SOC based on KEYNOTE-045

Pembrolizumab UK SOC

Model AIC BIC AIC BIC
Exponential 339 341.4 154.1 155.4
Weibull 340.7 345.5 150.6 153.1
Gompertz 340.2 345 155.9 158.4
Llogistic 340.2 344.9 153.6 156.1
Lnormal 339.9 344.6 153.4 155.9
GenGamma 341.8 348.9 149.8 153.6
Key: AIC, Akaike information criteria; BIC, Bayesian information criteria.

Figure 39. PFS KM curve vs. fitted 2-phase piecewise models according to the PFS defined per
RECIST v1.1 as assessed by BICR, with cut-off at 21 weeks, for pembrolizumab based on
KEYNOTE-045
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Figure 40. PFS KM curve vs. fitted 2-phase piecewise models according to the PFS defined per
RECIST v1.1 as assessed by BICR, with cut-off at 21 weeks, for UK SOC based on KEYNOTE-
045
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The modelled PFS curves based on the approach above are presented in Figure 41 below.

Figure 41. Fitted base case 2-phase piecewise models according to the PFS of pembrolizumab
and UK SOC based on KEYNOTE-045
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5.3.5 Adverse events

The AEs considered in the model include Grade 3+ AEs which occurred in at least 5% of

patients (at any grade) in either treatment arm, with two exceptions:
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= Diarrhoea Grade 2 is also included to be consistent with previous NICE appraisals.
(79, 86)

= Febrile neutropaenia (with a 2% incidence in the UK SOC arm) is also included as
clinicians have suggested that this AE has significant impact on quality of life and
costs. The inclusion of febrile neutropaenia is also consistent with recent NICE

appraisal.(’™

The approach to identify the relevant AEs to be included in the economic model was previously

validated by clinical experts.

The incidence of AEs was taken from the KEYNOTE-045 trial for each treatment arm (see
Table 72). It should be noted that the incidence rates of Grade 3+ AEs included in the model
can be lower than the 5% cut-off used for inclusion since this 5% cut-off is based on AEs of
any grade. The unit cost and the disutility associated with the individual AEs were assumed to
be the same for all treatment arms, therefore the difference in terms of AE costs and disutilities
were driven by the AE rates presented in Table 72. This was consistent with the methods used
in previous oncology submissions® ) and ensures the full cost and HRQoL impact

associated with AEs are captured for both treatment arms without discounting.

In the base case, the impact of AEs was incorporated by estimating weighted average costs
per patient, applied as a one-off cost. These were then applied in the first cycle of the model
for each treatment arm. AE-related disutilities were considered as part of the base case since
this was the preferred approach by the committee appraising pembrolizumab in NICE
TA428.(79)

Table 72. Grade 3+ AE rates for AEs included in the economic model based on KEYNOTE-045
data (Incidence >5% in one or more treatment arms)

Adverse Event Rate for Rate for UK
pembrolizumab | SOC (Grade 3+)
(Grade 3+)
Anaemia 8.3% 11.9%
Febrile neutropenia 0.0% 4.76%
Neutropenia 0.0% 11.9%
Diarrhoea 5.3% 5.36%
Fatigue 3.8% 5.95%
Neutrophil count decreased 0.4% 14.29%
White blood cell count decreased 0.4% 5.95%
Pneumonia 2.6% 4.17%
Hypophosphatemia 0.80% 3.57%
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5.3.6 Subsequent treatment

Given the advanced nature of the disease and the lack of data on multiple lines of therapy
beyond second-line treatment, only one line of subsequent therapy is modelled. Data from
KEYNOTE-045 was used to estimate the proportion of patients in each treatment arm
receiving different types of subsequent therapy. The list of subsequent therapies is presented

in Appendix 21.

In the economic model, patients in the progressed disease health state were assumed to incur
the costs of subsequent therapies as observed in the KEYNOTE-045 trial but with the clinical
benefit, if any, being part of the analysis derived from KEYNOTE-045. This is to ensure that
the relevant cost of treatment for a progressed patient is accurately represented. A mean
duration of 2 cycles was applied to all subsequent treatments, which is based on the NICE
TA272.%Y For the UK SOC arm, since a switching adjustment was implemented as part of the
OS projections adjusting by the effect of anti-PD-1/anti-PD-L1 agents, the cost related to these
therapies was not accounted for in the model. Scenario analysis using unadjusted OS
estimates and inclusion of the treatment and administration costs of anti-PD-1/anti-PD-L1

received by patients as subsequent therapies is presented in section 5.8.3.

5.3.7 Inputs from clinical experts

The long-term OS extrapolation estimated by the model (i.e. 5-year and 10-year OS rates)

was validated with clinical experts.

5.4 Measurement and valuation of health effects

5.4.1 Health-related quality-of-life data from clinical trials

Health-related quality-of-life (HRQoL) was evaluated in the KEYNOTE-045 trial using the
EuroQolL EQ-5D-3L (see sections 4.3 and 4.7 above). The estimated utilities were used in the
cost-effectiveness model as evaluation of HRQoL using EQ-5D directly from patients is

consistent with the NICE reference case.®3)

In KEYNOTE-045, the EQ-5D questionnaire was administered at treatment cycles 1, 2, 3, 4
and every second cycle thereafter for as long as patients were on treatment. Additionally, it
was administered at the discontinuation visit, and 30 days after (during the Safety Follow-up
visit). The EQ-5D analyses presented below are based on the FAS population for the
pembrolizumab and the control arms of the trial. EQ-5D questionnaires administered to the
vinflunine arm of the KEYNOTE-045 trial were also included in order to maximise the data for

analysis.(1®
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When estimating utilities, two approaches were considered:

e Estimation of utilities based on time-to-death.

This approach reflects the known decline in cancer patients’ quality of life during the
terminal phase of the disease. The approach has been used previously in the
estimation of HRQoL in NSCLC patients receiving palliative radiotherapy®® and in
advanced melanoma patients.®°" Time to death was demonstrated as more relevant
than progression-based utilities since with more health states offering a better HRQoL

data fit_(79, 84, 89-91)
Based on KEYNOTE-045 EQ-5D data, time to death was categorised into the following
groups:

o 360 or more days to death

o 180 to 360 days to death

o 90 to 180 days to death

o 30 to 90 days to death

o Under 30 days to death.

EQ-5D scores collected within each time category were used to estimate mean utility
associated with that category. The analyses of the intervals related to time to death
lower than 360 days included only patients with observed death dates. The justification
to exclude patients whose death dates were censored was that their EQ-5D values
could not be linked to their time-to-death category. However, for the category of 360
or more days to death, patients with censored death date of 360 days or longer were
also included since their EQ-5D data related to a survival of at least 360 days,

independent of when the death date was censored.
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e Estimation of utilities based on progression-free and progressed disease states.

Another approach, commonly seen in oncology economic modelling literature, is to
define health states based on time relative to disease progression. This approach
generates results to fit the health states modelled. However, in KEYNOTE-045, utility
data was collected up to drug discontinuation or at the 30-day-post-study safety follow-
up visit, but no further. Therefore, the utility data for post-progression is very limited as
it is usually collected directly after progression, thereby missing the utility data as
patients’” HRQoL deteriorates when getting closer to death. This leads to an

overestimation of the utility in the post-progression state.

Following this approach, the date of progression was determined from the RECIST

version 1.1 using blinded independent central review (BICR).

o To estimate utilities for the progression-free health state, EQ-5D scores

collected at all visits before the progression date were used.

o Utilities for the progressive state were based on the EQ-5D scores collected at

all visits after the progression date.

For each of the utility approaches, mean EQ-5D utility scores by health status were estimated
per treatment arm (pembrolizumab and control arms), and pooled for both arms. In addition,
95% confidence intervals were obtained for each estimated EQ-5D utility and the statistical

significance of the differences between treatment arms was tested.
The level of EQ-5D compliance through time is presented in Table 73.

Table 73. Compliance of EQ-5D by visit and by treatment (FAS Population)

Treatment Category Pembrolizumab Control
Visit
N = 266 N = 254
n (%) n (%)
Baseline Expected to complete questionnaires 266 254
Completed 260 243
Compliance(completed per protocol)* 97.7% 95.7%
Week 3 Expected to complete questionnaires 260 246
Completed 238 219
Compliance(completed per protocol)* 91.5% 89.0%
Week 6 Expected to complete questionnaires 230 218
Completed 215 199
Compliance(completed per protocol)* 93.5% 91.3%
Week 9 Expected to complete questionnaires 216 202
Completed 200 176
Compliance(completed per protocol)* 92.6% 87.1%
Week 15 Expected to complete questionnaires 179 134

Pembrolizumab for previously treated advanced or metastatic urothelial cancer [ID1019] Page 195 of 243



Treatment Category Pembrolizumab Control
Visit
N = 266 N = 254
n (%) n (%)
Completed 157 118
Compliance(completed per protocol)* 87.7% 88.1%
Week 21 Expected to complete questionnaires 143 83
Completed 127 73
Compliance(completed per protocol)* 88.8% 88.0%
Week 27 Expected to complete questionnaires 118 57
Completed 105 46
Compliance(completed per protocol)* 89.0% 80.7%
Week 33 Expected to complete questionnaires 95 33
Completed 85 27
Compliance(completed per protocol)* 89.5% 81.8%
Week 39 Expected to complete questionnaires 85 14
Completed 76 12
Compliance(completed per protocol)* 89.4% 85.7%
Week 45 Expected to complete questionnaires 73 12
Completed 60 11
Compliance(completed per protocol)* 82.2% 91.7%
Week 51 Expected to complete questionnaires 56 9
Completed 47 6
Compliance(completed per protocol)* 83.9% 66.7%
Week 57 Expected to complete questionnaires 45 3
Completed 8 2
Compliance(completed per protocol)* 17.8% 66.7%

*Compliance is the proportion of subjects who completed the PRO questionnaire among those who
are expected to complete it at each time point (excludes those missing by design).

Missing by design includes: death, discontinuation, translations not available, and no visit scheduled.
(Database Cut-off Date: 07 Sep 2016).

UK preference-based scores were used for all patients analysed from the KEYNOTE-045
clinical trial. The UK scoring functions were developed based on the time trade-off (TTO)

technique.®?

A diagnostic analysis conducted to compare baseline EQ-5D utility scores, collected at the
first visit (treatment cycle 1), showed that there was no significant difference in baseline utilities
across the two treatment arms, i.e. pembrolizumab and control arm. Based on this analysis,
utilities were similar in pembrolizumab and control treatment groups at baseline. There were
no statistically significant or clinically meaningful differences in EQ-5D scores by treatment

arm; therefore, the scores from the pooled treatment group were used.

The estimated utilities are presented in Table 74 and Table 75 below.

Pembrolizumab for previously treated advanced or metastatic urothelial cancer [ID1019] Page 196 of 243



Table 74: EQ-5D health utility scores by time-to-death

Time to Overall Pembrolizumab Control (Paclitaxel, Docetaxel and Vinflunine) Pembrolizumab and Control Pooled
Survival (days) | nt n* Mean | SE 95% CI nf n* Mean | SE 95% CI nf n* Mean | SE 95% ClI

2360* 77 | 259 |0.765 |0.017 | (0.731,0.799) (43 |132 |0.804 |0.015 |(0.773,0.835) | 120 | 391 | 0.778 | 0.013 | (0.753, 0.803)
[180, 360) 51 158 | 0.686 | 0.022 | (0.643,0.728) |64 |190 | 0.699 |0.015 | (0.670,0.728) | 115 | 348 | 0.693 | 0.013 | (0.668, 0.718)
[90, 180) 75 | 158 | 0.566 | 0.025 | (0.517,0.615) |84 | 171 0.612 | 0.022 | (0.569,0.654) | 159 |329 |0.590 | 0.016 | (0.557,0.622)
[30, 90) 63 | 106 | 0.457 | 0.037 | (0.384,0.529) |84 | 151 0.446 | 0.032 | (0.384,0.509) | 147 | 257 | 0.451 | 0.024 | (0.403, 0.498)
<30 29 |35 |0.336 |0.077 |(0.180,0.493) |26 |29 0.311 | 0.082 | (0.143,0.480) |55 64 | 0.325 |0.056 | (0.214,0.436)

T n=Number of patient with non-missing EQ-5D score
* n=Number of records with non-missing EQ-5D score

*This time-to-death category includes the records of the patients whose death dates were observed or censored = 360 days after the report of EQ-5D scores. Other categories only include
the records of patients with an observed death date.

Table 75: EQ-5D health utility scores by progression status

Pembrolizumab Control (Paclitaxel, Docetaxel and Vinflunine) Pembrolizumab and Control Pooled

nt nt Mean | SE 95% CI nf n* Mean | SE 95% CI nf nt Mean | SE 95% ClI

Progression-

. 234 | 907 | 0.757 | 0.009 | (0.740,0.775) | 228 | 714 0.698 | 0.01 (0.679,0.718) | 462 | 1621 | 0.731 0.007 | (0.718, 0.744)
ree

Progressive 178 | 488 | 0.680 | 0.015 | (0.650, 0.709) | 142 | 254 0.565 | 0.023 | (0.520,0.611) | 320 | 742 0.641 0.013 | (0.615, 0.666)

T n=Number of patients with non-missing EQ-5D score
F n=Number of records with non-missing EQ-5D score
EQ-5D score during baseline is not included
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5.4.2 Mapping

Not applicable as HRQoL was derived from the KEYNOTE-045 EQ-5D data.

5.4.3 Systematic searches for relevant HRQoL data

The relevant HRQoL data from the published literature were identified through a systematic
literature search carried out during the period of 6" and 7" August 2015 and updated in
December 2016, for patients with advanced or metastatic urothelial cancer, regardless of
whether they were previously treated with platinum-containing chemotherapy (see Appendix
17 for more details). The objective was to identify HRQoL (in terms of utilities) associated with
advanced or metastatic urothelial cancer, in line with the research question posed in section
51.

A comprehensive literature search was carried out using the databases presented in section
5.1.1. The electronic database searches for utility studies were not limited by any specific
publication year or date. 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 17 provides details of the search strategies for HRQoL and utilities along with the

eligibility criteria set out in the final protocol.

Systematic database searches identified 5,104 records for economic modelling studies, cost
and resource use studies and HRQoL studies. Twenty three publications were identified as
HRQoL studies from a total of 126 potentially eligible publications recognised in these SLRs.
Six studies were linked to the other included studies and HRQoL data from 18 studies were
extracted.

The search was updated in December 2016 to identify new studies published since the initial

searches were conducted. Six additional studies were identified from this search.
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Figure 42: PRISMA Diagram: HRQoL and Utility studies*

Papers identified through
searches as potentially
relevant and screened for
inclusion (n=5,104)

Papers excluded during primary filtering (n=4,978):

- Wrong population (n=2,365)
- Wrong intervention (n=392)

> - Study type (n=740)
- Publication type (n=1,456)
- Language (n=3)
- Duplicates (n=22)
y
Papers accessed in full for
in-depth evaluation (n=126)
Papers excluded during secondary filtering
(n=103):
>

- Wrong population (n=38)

- Wrong intervention (n=13)
- Outcomes (n=1)

- Study type (n=57)

- Publication type (n=8)

- Language (n=4)

- Could not be retrieved(n=1)

N

Papers meeting inclusion
criteria from original search
(n=23)

18 unique HRQoL studies extracted
from 23 publications

Key: HRQoL, Health-related quality of life.

*From the updated search conducted in December 2016, 382 additional hits were identified, six were included
and are not accounted for in the above PRISMA diagram.
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5.4.4 Provide details of the studies in which HRQoL was measured

Please see Appendix 18 for the details of the identified studies.

5.4.5 Key differences between the values derived from the literature search and those

reported in or mapped from the clinical trials

The majority of the studies and the HTA submission identified do not use EQ-5D data, using
mainly EORTC QLQ-C30 questionnaire.' %3-%) 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,(g“v 101-103)

None of the studies or the HTA submission identified from the SLR estimated utilities as a
function of time until death. Whereas, the pre- and post- progression utility values from the
KEYNOTE-045 trial are in line with the utilities observed in the TA272. In both the analysis
from KEYNOTE-045 and the utilities presented in TA272, the pre-progression EQ-5D values
are higher than post-progression values, suggesting a worsening of HRQoL after disease
progression.®) However the utility values presented in NICE TA272 were mapped from
EORTC QLQ-C30 questionnaire using a regression model based on US cancer patients.®"
The approach was not considered appropriate by the ERG and there is considerable

uncertainty around the estimates.

5.4.6 Describe how adverse reactions affect HRQoL

The impact of AEs on HRQoL was assessed by examining the EQ-5D health utilities of
patients who experienced AEs (grade 3-5) compared to those who did not experience AEs in

the progression-free health state.

For this assessment, the time points associated with grade 3-5 AEs for each patient were
identified. EQ-5D scores collected at these time points were then used to estimate the utility
of the progression-free state with grade 3-5 AEs. EQ-5D scores collected at other time points
were used to estimate the utility associated with the progression-free health state in the
absence of grade 3-5 AEs. The utility values for patients experiencing grade 3-5 AEs were
significantly lower (0.635; 95% CI: 0.600, 0.670) than those of patients not experiencing grade
3-5 AEs (0.752; 95% CI: 0.738, 0.766; see Table 76).

It has been assumed for the purposes of the modelling that any impact of AEs on HRQoL wiill
be expressed in terms of a disutility of AEs applied based on AE incidence rates and the
corresponding mean duration (i.e. 13.9 days of duration across grade 3+ AEs, as estimated
from KEYNOTE-045).
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Table 76: Utility values for individuals with and without Grade 3+ AEs in the KN045 clinical trial

Pembrolizumab

Control (Paclitaxel, Docetaxel and Vinflunine)

Pembrolizumab and Control Pooled

nf n* Mean | SE 95% ClI nf n* Mean | SE 95% ClI nf n* Mean SE 95% CI
Progression

51 110 | 0.586 0.032 (0.523,0.649) | 89 176 0.666 0.021 (0.625,0.707) | 140 | 286 0.635 0.018 (0.600, 0.670)
-Free with
Grade3+ AE
Progression
. ; 209 | 797 | 0.781 0.009 (0.764,0.798) | 187 | 538 0.709 0.011 (0.686, 0.731) | 396 | 1335 | 0.752 0.007 (0.738, 0.766)
-Free w/o
Grade3+ AE
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5.4.7 Definition of the health states in terms of HRQoL in the cost-effectiveness
analysis.
EQ-5D analyses based on KEYNOTE-045 data showed that patients who had progressive

disease experienced a lower HRQoL than those in the pre-progression health state. However,
due to the limited records at the post-progression health state, progression related utilities do
not show a large difference between pre- and post-progression utilities, indicating that
progression status is unlikely to be sufficiently reflective of changes in quality of life. When
time-to-death was considered, HRQoL decreased over time as patients progressed closer to
death. To capture HRQoL more appropriately, the time-to-death utility values were further
divided into five categories (i.e. 360 or more days to death, 180 to 360 days to death, 90 to
180 days to death, 90 to 30 days to death or under 30 days to death).

5.4.8 Clarification on whether HRQoL is assumed to be constant over time in the cost-

effectiveness analysis

A constant value for HRQoL is applied in each cycle taking. An age-related utility decrement
of 0.0045 is applied per year, from the age of 65 until 75, to reflect the natural decrease in
utility associated with increasing age.('%¥

The annual age-related utility decrement applied in the model is based on the age and gender-
specific UK general population utility norms presented by Kind et al.('®), which reported
average utility values for males and females under 25, 25-34, 35-44, 45-54, 55-64, 65-74 and
75+ respectively. It was assumed that the utilities for 75+ reported by Kind et al. (0.75 and
0.71 for males and females, respectively) apply to all patients who are 75 years and above.
Therefore, no further age-related decrement in utility was applied in the model for patients
aged over 75 years. This means that patients aged 75 and above had the same age-related

utility decrement in the cost-effectiveness model.

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

The health state utility values have not been amended; however, as explained above, a yearly

utility decrement applies as patients get older.
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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. HRQoL in
the base case is based upon time to death as the utility values derived from the KEYNOTE-
045 trial were more sensitive than the pre-and post- progression utility values. Progression-

based utilities are presented in scenario analysis.

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 77.

Table 77: Summary of utility values for cost-effectiveness analysis

Utilities** Reference in
S submission (section Justification
Mean 95% ClI and page number)
By time-to-death (days) - 5 categories
>360* 0.761 (0.650, 0.873)
[180, 360) 0.693 (0.668, 0.718)
Section 5.4.1 s

. . . Utility values from

[90, 180) 0591 (0.557,0.622) Table 74 Eun s e
Page 193
[30, 90) 0.451 (0.403, 0.498)
<30 0.325 (0.214, 0.436)
Progression based utilities
Progression-Free 0.731 (0.718, 0.744) Se_lc_:titcj)ln 5.:.1 Alternative utility values
able 7
-045(16)

Progressed 0.641 (0.615, 0.666) Page 193 from KEYNOTE-045

* This group also includes patients whose death dates were censored and report EQ-5D = 360 days.
** Utilities from KEYNQOTE-045 are pooled utilities

5.4.13 Details of clinical expert assessment of the applicability of the health state utility

values available

The applicability of the selected health state utility values was not assessed by clinical experts

as these values were consistent with the NICE reference case.

Pembrolizumab for previously treated advanced or metastatic urothelial cancer [ID1019] Page 203 of 243




5.5 Cost and healthcare resource use identification, measurement

and valuation

5.5.1 Parameters used in the cost effectiveness analysis

A summary of the variables used in the cost estimation is presented in Appendix 19.

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 adverse events (AEs) (see section 5.5.7), and the costs related
to terminal care (see section 5.5.6). In addition, for subgroup analysis and patients with PD-

L1 expression, the cost of testing for PD-L1 expression was included (see section 5.5.5).

A comprehensive literature search was conducted on the 6™ and 7" of August 2015 to identify
costs and resource use in the treatment and on-going management of metastatic or locally
advanced/unresectable urothelial cancer patients. The population criteria considered in the
systematic review included patients with locally advanced or metastatic urothelial cancer. The
search was limited to only include studies published since 2005, as older cost data may not

be considered representative of the current economic environment.

The literature search was updated in December 2016 to identify costs and resource use in the
treatment and on-going management of metastatic or locally advanced/unresectable urothelial
cancer; this included a manual search of an additional electronic database (NICE Website).
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 17.

The systematic database searches identified 5,104 records for economic modelling studies,
cost and resource use studies and HRQoL studies. Of the 126 publications identified, none

were included for data extraction.

From the updated search strategy, 342 additional hits were identified and one publication was
included for data extraction. The study included for extraction is an HTA submission for
vinflunine for patients with advanced or metastatic transit