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Premeeting briefing:
Atezolizumab for treating locally
advanced or metastatic urothelial
carcinoma - STA

This slide set is the premeeting 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 document includes 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.




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 ~6%

N

Source ERG report pages 19, 21, company submission page 40-42, 46




Impact on patients and carers

» Symptoms include: haematuria (blood in urine), pain at site
of primary tumour or metastatic disease, increased
frequency, urgency and pain associated with urination

* Awareness is low as it is often not discussed

» Older age of diagnosis means many people have co-
morbidities which can affect treatment decisions

» Cisplatin is unsuitable for some people as it can be very
damaging for the kidneys, so there is an urgent need for
alternative therapies

* Response rates to current treatments and quality of life are
poor

» Prolonging life, improved quality of life and complete
response are important outcomes for people with the
disease

Source: company submission section 3.2 and 3.3



Atezolizumab (Tecentriq), Roche

Monoclonal antibody that binds to and inactivates a protein
called programmed death ligand 1 (PD-L1) leading to
downstream activation of T cells that can detect and attack
tumour cells

Anticipated marketing authorisation:

« CHMP positive opinion expected ||l

« Full marketing authorisation expected |

» Has early access to medicines scheme status for use in
people who have had platinum-based chemotherapy

« 1,200 mg intravenous infusion every 3 weeks
« Treatment continues until loss of clinical benefit or
unmanageable toxicity

« List price: [ per 1200-mg vial
Annual cost:

aThe company has also applied for a marketing authorisation [ NGcNGNGNGNGEGE

EAMS indication is “Treatment of adult patients with locally advanced or metastatic
urothelial carcinoma after disease progression following one prior platinum-
containing chemotherapy regimen regardless of its setting (neoadjuvant, adjuvant,
or metastatic)”



Clinical pathway of care

[

Locally advanced or metastatic
urothelial bladder carcinoma

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Cisplatin + gemcitabine
MVAC

v
+ Carboplatin + gemcitabine

Best supportive care

+ Atezolizumab?

PMB: Atezolizumab for metastatic urothelial carcinoma [ID939]

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



Decision Problem - population

Adults with locally
advanced or metastatic
urothelial carcinoma:

* Whose disease has
progressed after prior
chemotherapy

» For whom cisplatin-
based chemotherapy
is unsuitable

Populations based on
IMvigor 210 trial:

1t line, cisplatin-based
chemotherapy is
unsuitable

2m |ine, disease
progression after
platinum-based
chemotherapy

2™ |ine population
includes people for
whom cisplatin is
unsuitable and who have
had platinum-based
chemotherapy; they are
separated in scope

Treatment patterns
and response rates
for people having 2™
line therapy do not
differ based on
suitability of cisplatin
Comparators are the
same

zolizumab for metastati

carcinoma [ID939]




Decision Problem - comparators

1. Cisplatin-based
chemotherapy unsuitable:
+ Gemcitabine + carboplatin

o EEsEsHpRafYE S Are

.

People having BSC
15! line must be
unable/unwilling to
have any active
therapy including
atezolizumab

No data; no
comparison possible

Atezolizumab likely
to have better safety
profile than
chemotherapy and
may be option for
some people
unable/unwilling to
have chemotherapy

2. Disease progressed after

platinum-based chemo; 3.

Cisplatin-based chemotherapy

unsuitable, disease progressed

after platinum-based therapy:

»Reyeapaptwith-odbas
platinum-based therapy

» Docetaxel, paclitaxel

« Best supportive care

Retreatment with 1st
line therapy is an
option for a small
number of people
and not standard
care in England

No data; no
comparison possible

Reasonable
approach given
limited evidence
base

Red-=in scope butnotin company’s submission

IB: Atezolizumab for metastatic urothelia

carcinoma [ID939]




Description

Trial evidence — IMvigor 210, single-arm trial

« Multicentre (3 UK), open-label, single-arm, phase Il

« Cohort 1: previously untreated, unsuitable for cisplatin-based
chemotherapy (n=119)

« Cohort 2: disease progression after platinum-based
chemotherapy (n=310)

Eligibility
criteria

« People with locally advanced or metastatic urothelial
carcinoma

Cohort 1:

+ ECOG=2

+ No prior chemotherapy, unsuitable for cisplatin

Cohort 2:

« ECOG=1

« Disease progression following treatment with at least 1
platinum containing regimen (=2 cycles)

Outcomes

1°: Independent review-facility assessed objective response rate
(ORR), according to RECIST criteria

20: Overall survival, progression-free survival, duration of
response

Note:

Cohort 1 included 5 UK patients and cohort 2 had 17

Unsuitability for for cisplatin-based chemotherapy defined as:

* Impaired renal function (30<EGFR<60 mL/min) — most common reason (70% of

patients)

* Hearing loss (of 25 dB)

* Grade22 peripheral neuropathy (i.e. sensory alteration or parasthesis)

* ECOG performance score of 22

See section 4.11.3 of company submission for more information




IMvigor 210 — Baseline characteristics
Male 81% 78%
Age: median (range) 73 (51-92) 66 (32-91)
280 years 21% 7.7%
ECOG performance status 0=38% 0=38%
score 1=42% 1=62%
2=20%
Visceral metastasis 66% 78%
Bladder/urethra 71% 77%
Renal pelvis/ureter 28% 22%
Cisplatin-based 15% 73%
Carboplatin-based 1% 26%
Number of prior 0=98% 0=18%
therapies (for 1=2% 1=39%
metastatic disease) 2=21%
23 =22% p

Source: company submission table 29

15% of the patients in cohort 1 (cisplatin unsuitable) received prior cisplatin therapy.
The CS states that this is likely to be due to treatment with cisplatin in the
neoadjuvant setting, and following progression patients are subsequently deemed
cisplatin ineligible at the time of selecting first-line treatments in the metastatic
setting.



ERG comment on baseline characteristics

« 20% of patients for whom cisplatin is unsuitable (15! line
population) had ECOG = 2, 66% visceral metastases and
21% liver metastases

— reflects population with poor prognostic factors

» 43% of patients who had previous chemotherapy (2" line
population) had =2 regimens for metastatic disease

— heavily pre-treated population
» High proportion primary tumour site renal pelvis or ureter
(28% and 22%) compared with 5-10% in clinical practice

— more likely to be invasive at diagnosis and have worse
prognosis than those in the bladder

* Few UK patients (n=22), but ERG’s clinical adviser believes
trial population generalisable to those with advanced or
metastatic bladder cancer in England

10



IMvigor 210 — results

Primary analysis 6 month follow-up 6 month follow-up
Objective response rate, 19.3 15.1

% (95% CI) (12.66 — 27.58) (11.3-19.6)
Updated analysis 15 month follow-up 20 month follow-up
Objective response rate, 227 15.8

% (95% CI) (15.52 - 31.27) (11.9-20.4)
-historical controls ORR 10.0 10.0
Median PFS, months 2.7 21

(95% CI) (2.1-4.2) (21-2.1)
Median OS, months 15.9 7.9

(95% CI) (10.4 — not estimable) (6.7-9.3)

12 month survival, % 57.2 36.9

(95% CI) (48.2 - 66.3) (31.4-42.3)
Median treatment 15 weeks 12 weeks
duration (range) (0 — 102 weeks) (0 — 104 weeks)

noma [ID939]

Source: company submission table 30, 31, 32, 33, 34, 36, 38, 39

* Cisplatin unsuitable: Primary efficacy results — September 2015 (minimum 6
month follow-up for all patients), updated analyses — July 2016 (minimum 15
month follow-up for all patients, median follow-up 17.2 months)

* Previous platinum-based chemotherapy: Primary efficacy results — May 2015
(minimum 6 month follow-up for all patients), updates analyses — July 2016
(minimum 20-month follow-up for all patients, median follow-up 21.1 months)

* All results reported in table above are from the independent review facility
assessment of outcomes

* The company compares the objective response rate to historical controls, for
which the ORR is 10% for both the 1%t line and 2" line populations

11



100

80

60

40

Overall Survival

20

All Pts

No. at Risk
119

0

IMvigor 210 — overall survival
Cisplatin unsuitable (15t line)

mOS (95% CI)
W A =119) 15.9 mo (10.4, NE)

4 8 12 16 20 24
Time, Months
101 89 78 72 67 64 56 41 26 1" 2 0

Source: company submission figure 19

12



IMvigor 210 — overall survival
Previous chemotherapy (2" line)
100
80
;i 60
-
8 4
20
0 : : :
No. at Risk Time, months
All Pts. 310 265 203 176 146 126 110 99 91 79 70
e r e 1 a ma [l ]

23

24

13

Source: company submission figure 21

13



IMvigor 210 — PD-L1 subgroups

ORR % 19.3 21.9 18.8
(95% CI) (12.66 —27.58) | (9.28-139.97) | (10.89 —29.03)
Complete response % 5.0 3.1 3.8
(95% ClI) (1.87 — 10.65) (0.08 — 16.22) (0.78 — 10.57)

ORR % 15.1 270 18.3

(95% ClI) (11.3 - 19.6) (18.6 — 36.8) (13.3-24.2)

Complete response % 3.9 8.0 5.3

(95% ClI) (2.0-6.6) (3.5-15.2) (2.7-9.3)
PMB: Atezolizumab for metastatic urothelial carcinoma [ID939]

Source company submission tables 30 and 34

PD-L1 status is determined by the proportion of tumour area occupied by PD-L1

expressing tumour-infiltrating immune cells (% IC) of any intensity. PD-L1 expression
on IC was evaluated based on 3 scoring levels: ICO (<1%), IC1 (1% but <5%), IC2/3

(25%)

14



Indirect treatment comparison

No comparative efficacy data for atezolizumab
Company conducted simulated treatment comparison using
COX regression

— key prognostic factors identified and atezolizumab individual patient
data used to predict atezolizumab outcomes for comparator trials

— effectively building an atezolizumab ‘arm’ into each trial

Network meta-analysis constructed linked together through
atezolizumab ‘arms’

Network meta-analysis used fractional polynomial model

— allows analysis of outcomes at multiple time-points

— company believes proportional hazards assumption likely to be
violated (based on appraisals of immunotherapies in melanoma and
lung cancer) so traditional survival models not appropriate

15



Indirect treatment comparison
Prognostic factors

+ Company identified 4 characteristics which predict
clinical outcomes:
— age (265 years)
— gender (male)
— performance status (ECOG=21 or Karnofsky <90%)
— presence of liver metastases at baseline

* Comparator studies all reported =3 factors

— for missing data, company imputed values by
generating random values

16



ERG comment on simulated treatment

comparison

» Fundamental assumption: all prognostic factors
have been included in the analysis

— company only included up to 4 which may limit how
well the simulated atezolizumab arms match the
comparator arms

— re-treatment interval could have been considered

— age and performance status important but correlated
» Selection of the prognostic factors is not well-

justified

— e.g. no empirical evidence for age cut-off at 265 years

» Method of imputing missing data and multiple errors
and inconsistencies add to uncertainty

* The ERG cross-checked the company’s values for the proportion of patients in
each trial with a particular prognostic factor with the original publications and
found some discrepancies. At clarification stage, the company stated that the
errors would not affect the overall results, but the ERG believes that they add to
the uncertainty. See page 56/57 of the ERG report for more information.

17



Network meta-analysis (NMA)

* Outcomes: overall survival, 12-month survival,
objective response rate, progression-free survival

— only overall survival used in the economic model

Network for overall survival
Previous chemotherapy
(2™ line)

Network for overall survival
Cisplatin unsuitable (1% line)

atezo- BSC (n=2) DOC (n=2)
. ¢t GEM + CAR (n=2)
lizumab

atezolizumab

PTX (n=1)

18

18



Description

Included studies
Cisplatin unsuitable (1%t line)

Single arm, phase

Single arm, phase

Il, n=34 RCT, n=119 Il, n=119
Intervention of Gemcitabine + Gemcitabine + .
. . . Atezolizumab
interest carboplatin carboplatin
Age 265 years 94% 65% 83%
Gender (male) 82% 76% 81%
Performance ECOG 22: 68% ECOG 21: 83% ECOG 21: 62%
status

Liver metastases

17%

21%

Median PFS 4.4 months 5.8 months 2.7 months
Median OS 9.8 months 9.3 months 15.9 months
- Not reported

PMB: Atezolizumab fo

metastatic urothelial carcinoma [ID939]

19

Source: company submission, table 17; ERG report: table 18

Note:

For, age 265 years the data here are not reported in the primary studies and are
values imputed by the company.

For performance status 21 the value of 68% given for Bamias is for PS>2. The value

for PS>1 would be higher than 68% but is not precisely calculable.

19



Included studies
Previous chemotherapy (2" line)

. . Single-
e RCT, RCT, Single- Single- _
Description n=117 n=75 arm, n=31 | arm, n=37 RCT, n=41 a_nrm,
n=310
Intervention Docetaxel . . Atezolizu-
of interest BSC + placebo Docetaxel | Paclitaxel BSC mab
Age 265 44% 46% 46% 17% 50% 59%
Gender 78% 68% 7% 78% 80% 78%
Performance 69% 53% 100% 62% 20% 62%
status 21
Liver mets. - 38% 32% 30% - 31%
Median PFS - | 1.6 months | 1.4 months | 2.7 months | 1.8 months | 2.1 months
Median OS 4.6 months | 7.0 months | 8.3 months | 6.5 months | 4.1 months | 7.9 months
Not reported

* Polyethoxylated caster oil-free, polymeric micelle formulation

PMB: Atezolizumab for metastatic urothelial carcinoma [ID939] 2

Source: company submission, table 17; ERG report, table 19

Note:

For, age 265 years the data here are not reported in the primary studies and are
values imputed by the company.

ERG notes that only relevant study found for paclitaxel used a polymeric micelle
formulation and it is unclear whether this formulation would have similar
effectiveness and tolerability compared to standard paclitaxel chemotherapy.

20



ERG comment on network meta-analysis

« Hard to assess heterogeneity of included studies (e.g.
prior therapies not consistently reported)

» Results are presented as log-hazard function curves and
their intercept and slope because hazard ratio varies
over time

— company provides no guidance on clinical interpretation of

these parameters or discussion of clinical effectiveness
results from the NMA

» The NMA produced clinically implausible results: PFS
not used in model and the company caps hazard ratios
for overall survival to obtain plausible results

* No sensitivity analyses to test robustness of the
simulated treatment comparison or NMA methods,
adding to uncertainty

21



NMA results — cisplatin unsuitable (15t line)
gemcitabine + carboplatin, overall survival

ans-

Survival
=

025

1.00 -

0.75 -

‘= 0.504

rvival
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0.25+
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10

izumab for metastati

— Gemcitabine +
carboplatin
(Bamias et al.
2007)

= = = - Atezolizumab
observed

T (IMvigor210

cohort 1)

........ Atezolizumab
predicted

Source: CS Figure 9

Gemcitabine +
carboplatin
(De Santis et al.
2012)

= = = = Atezolizumab
observed
(IMvigor210
cohort 1)

.. Atezolizumab
predicted

Source: CS Figure 8
20 30 40 50
Months

urothelial carcinoma [ID939]
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NMA results — previous chemotherapy (2" line)
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PMB: Atezolizumab for metastati

BSC, overall survival

10

urothelial carcinoma [ID939]

20
Months

—— Best supportive

care (Noguchi et al.

2016)

- = = = Atezolizumab
observed
(IMvigor210
cohort 2)

+ Atezolizumab
predicted

Source: CS Figure 10

40

— Best supportive
care (Bellmunt et
al. 2013)

= = = = Atezolizumab
observed
(IMvigor210
cohort 2)

« Atezolizumab
predicted

Source: CS Figure 11
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NMA results — previous chemotherapy (2" line)
docetaxel, overall survival

e Docetaxel + placebo
(Chouieri et al.

2012)
0.75+ .
= = = = Atezolizumab
observed
e (IMvigor210
c 0.50 cohort 2)
@
sssssessanss  Altezolizumab
ozs] = predicted
0004 Source: CS Figure 12
1.00- — Docetaxel (Kim et
al. 2016)
0.78- .
- = = = Atezolizumab
observed
,—; (IMvigor210
£ 050 cohort 2)
5
7]

e Atezolizumab
oz predicted
o004 Source: CS Figure 14

L) H 10 s 2 2
Months
PMB: Atezolizumab for metastatic urothelial carcinoma [ID939]
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NMA results — previous chemotherapy (2" line)
paclitaxel, overall survival

1.004
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Paclitaxel (Lee et al.
2012)

= = = = Atezolizumab
observed
(IMvigor210
cohort 2)

............ Atezolizumab
predicted

Source: CS Figure 13
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Adverse events

* Most commonly reported treatment-related adverse
events in IMvigor 210 were

— cisplatin unsuitable: fatigue (30%), diarrhoea (12%)
and pruritus (11%)

— previous platinum-based chemotherapy: fatigue (31%),
nausea (27%), pyrexia (22%), vomiting (19%),
arthralgia (18%), pruritus (12%), rash (12%),
decreased appetite (11%) and chills (11%).

26



» [IMvigor 211

On-going trials

— phase lll, open-label RCT (n=932)

previously treated metastatic urothelial carcinoma
atezolizumab compared with investigator’'s choice of

vinflunine, docetaxel or paclitaxel

* [Mvigor 130

estimated completion date: November 2017

— phase lll, double-blind RCT (n=1,200)
— previously untreated metastatic urothelial carcinoma
— Arm A: atezolizumab monotherapy

— Arm B: atezolizumab + gemcitabine + carboplatin
— Arm C: gemcitabine + carboplatin

— estimated completion date: July 2020

27



Key issues — clinical effectiveness

» Decision problem:
— is BSC a comparator for people for whom cisplatin is unsuitable?

— is re-treatmentwith 1st line chemotherapy a comparator for the
2nd line population?

— is it appropriate to consider only one 2" line population,
regardless of whether people could have cisplatin as 1%t line
therapy?

* Quality of evidence

— no comparative atezolizumab trial data

— how reliable is the simulated treatment comparison? Does the
company account for all of the important prognostic factors?

— how reliable is the network meta-analysis? Are the included
studies sufficiently homogeneous?

+ How effective is atezolizumab?

28



Cost-effectiveness

29



PMB

Company’s economic model

Populations modelled

Progression
F - . .
e People for whom cisplatin is
unsuitable and have had no

Progressed previous treatment

Disease

People whose disease has
progressed after previous
platinum-based chemotherapy

20 year time horizon, NHS/PSS perspective, 3.5% discount rate
Weekly cycle length with half-cycle correction

Treatment with atezolizumab, paclitaxel and docetaxel continues
until disease progression or discontinuation due to adverse events

Treatment with gemcitabine + carboplatin is given for the number of
cycles specified in the summary of product characteristics

30

Atezolizumab for metastatic urothelial carcinoma [ID939]
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Overview of sources of clinical inputs
15t line Atezolizumab Gemcitabine + carboplatin
PFS Extrapolation from Assumption: PFS of gemcitabine +
IMvigor 210 carboplatin = PFS of atezolizumab
os Mix cure rate model |Results from NMA with capped HR
(data from IMvigor
210 and Life tables)
2n line Atezolizumab BSC Docetaxel | Paclitaxel
PFS Extrapolation from Use of Assumption: PFS of
IMvigor 210 proportional | gemcitabine +carboplatin =
hazards PFS of atezolizumab
model (HR
from NMA)
os Mix cure rate model |Results from NMA with capped HR
(data from IMvigor
210 and Life tables)
PMB: Atezolizumab for metastatic urothelial carcinoma [ID939]

31

Source: ERG report table 25
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Clinical inputs: progression-free survival

» Atezolizumab: PFS extrapolated from IMvigor 210
by fitting generalised gamma distribution to Kaplan—
Meier curves for both populations

» Gemcitabine + carboplatin: PFS assumed to be
equivalent to atezolizumab

* Docetaxel and paclitaxel: PFS assumed to be
equivalent to atezolizumab

— Company rationale: KEYNOTE-045 trial reported non-significant
hazard ratio of 0.98 for PFS, pembrolizumab vs. blended
comparison docetaxel, paclitaxel, vinflunine for metastatic
urothelial carcinoma

« BSC: proportional hazard ratio of 1.12 vs.
atezolizumab from company network meta-analysis

32



ERG comments on PFS modelling

» Generalised gamma appears to fit the atezolizumab
data well

« Company explores alternative distributions, but
these had little effect on the ICER

» Assuming equal efficacy of atezolizumab and
comparators for PFS (company approach) vs. using
hazard ratios from network meta-analysis produces
similar ICERs

See table 93 and 94 of company submission for alternative PFS distributions
See table 26 of ERG report for ICERs using hazard ratios from NMA

33



Clinical inputs: overall survival

» Atezolizumab: observed survival in IMvigor 210
adjusted for background mortality and extrapolated
using generalised gamma distribution

Gemcitabine + carboplatin: hazard ratio from NMA

— company noted that this increased linearly over time,
producing clinically implausible results
— hazard ratio capped at 8 months (median follow-up in

the Bamias et al. study), with proportional hazards
assumed beyond this point

Docetaxel, paclitaxel and BSC: hazard ratios from

NMA capped at 21.16 months (median follow-up in

atezolizumab study), proportional hazards assumed
beyond this point

34



ERG comments on OS modelling

+ Atezolizumab extrapolation corresponds well with observed data

+ Company does not provide any sensitivity analyses for the choice
of parametric distribution or varying the treatment effect of
atezolizumab

* Inconsistent time points used for capping hazard ratios

+ Using capped network meta-analysis results in model adds to
uncertainty

* No sensitivity analyses varying atezolizumab treatment effect
+ ERG exploratory analyses assess:
— the effect of equalised time points for capping the hazard ratios

— varying the change in hazard ratio over time (to avoid the need to cap
the hazard ratios)

— varying the atezolizumab treatment effect (using the upper and lower
bounds of the confidence interval for the hazard ratio intercept)

See section 4.4, page 126 and 127 for details of these exploratory analyses

35



ERG exploratory analyses: OS extrapolation
Cisplatin unsuitable (15t line)

« Company uses gamma
distribution for atezolizumab
and comparator extrapolations,
as it fits atezolizumab data well

——K-M 05 Atezolzumab
= = 08 Atezo K-M with exponential tail
= = 05 GEM+CAR K-M with exponential tail

~——05 Atezo Base cure gamma

- 0 \ 05 GEM+CAR Base cure gamma

* FOIIOW‘Up in gemCitabine + iosn L) ——K-M 0S5 GEM+CAR De Santis et al

carboplatin trial (De Santis) 2

longer than atezolizumab g“"

— exponential distribution fits De ‘ém _
Santis better than gamma * 030 \

» ERG:more reasonable touse  °* N

individual Kaplan—Meier curves ox N

from atezolizumab and 000 e T

comparator trials with tails o o & 870

extrapolated using exponential Time in manths

function

Source: ERG report figure 21



+ Company uses gamma
distribution for atezolizumab
and comparator extrapolations
as it fits atezolizumab data well

« Of comparator trials, BSC
(Bellmunt) has largest number
of patients and longest follow-
up

— Weibull distribution fits BSC
data better than gamma

+« ERG: more reasonable to use
individual Kaplan—Meier
curves from atezolizumab and
comparator trials with tails
extrapolated using Weibull
function

3: Atezolizumab for metastat

thelial carcinoma

ERG exploratory analyses: OS extrapolation
Previous chemotherapy (2" line)

—K-M 05 Atezolizumab

| = = 05 Atezo K-M with Weibull tail
0.80
— - Atezo CS Base cure gamma

on | - = BSC K-M with Weibull tail
BSC CS base cure gamma

=—K-M 05 BSC Bellmunt et al.

Prob. Overall Survival
o
o
=

0.30

010 g L Trme—s
N TS m——
o‘w \ e I A bttt
0 10 2 £ ) 50 60

Time in months

Source: ERG report, figure 22

37



Clinical inputs: time to treatment
discontinuation

Company used data from IMvigor 210 for
atezolizumab, extrapolated using generalised
gamma function as trial still on-going

Gemcitabine + carboplatin given for 6 cycles (as
detailed in summary of product characteristics)

For docetaxel and paclitaxel, progression-free
survival used as a proxy for time on treatment

ERG comments:

— same distribution used to extrapolate atezolizumab
discontinuation for both populations, but Weibull for
15t line and log-logistic for 2" line provide a better fit

38



Health-related quality of life

» Company used values from a study of vinflunine
*+ ERG comment:
— same utility value on-treatment for atezolizumab and

— people off-treatment after atezolizumab would not have a

adverse events

On-treatment 0.75 0.75 0.75

* No health-related quality of life data collected in IMvigor 210

comparators counter-intuitive due to adverse events of chemo

lower utility than on-treatment because of treatment related

0.71

Off-treatment 0.7 0.75 0.75

0.75

* No adverse event disutility included in model

PMB: Atezolizumab for metastatic urothelial carcinoma [ID939]

39

Source: ERG report table 45
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Company’s cost-effectiveness results
list price, deterministic analyses

Gemcitabine + | £18,106 1.35
carboplatin £59,106 1.34 £44 158
Atezolizumab £77.211 2.69

BSC £4,836 0.55| £67,032 0.68 £98,208
Docetaxel £9,439 0.76 | £62,430 0.47 £131,579
Paclitaxel £16,606 0.71| £55,262 0.53 £104,850
Atezolizumab £71,868 1.23 - - -

PMB: Atezolizumab for metastatic urothelial carcinoma [ID939] 40

Source: company submission, tables 73, 74

* Paclitaxel is dominated by docetaxel (higher costs, lower QALYs)

* The company provides probabilistic results but notes “Results of the PSA should
be interpreted with caution, as they are unlikely to be reliable. The high level of
uncertainty in the fractional polynomial model and prediction model provides a
skewed output for OS. This subsequently impacts other model outputs.”
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Gemcitabine + e 1.35
carboplatin
Atezolizumab ] 2.69

Company’s cost-effectiveness results
with PAS, deterministic analyses

1.34

BSC | 055 N

Docetaxel e o076 | N 0.47

Paclitaxel . 071 N 0.53

Atezolizumab | [ 1.23 - -
PMB: Atezolizumab for metastatic urothelial carcinoma [ID939]

Source: company PAS submission
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Company base case probabilistic
analysis (1stline) - with PAS

42



Company base case probabilistic
analysis (2"d line) - with PAS
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Company’s sensitivity and scenario analyses
» Company: probabilistic results unlikely to be reliable due to high
level of uncertainty in fractional polynomial and prediction models
« Deterministic sensitivity analyses: ICER most sensitive to
atezolizumab cost, on- and off-treatment utility values
* Scenario analyses:

— atezolizumab PFS as proxy for time on treatment increases ICER for
15t line population and decreases ICERs for the 2™ line population

— decreasing atezolizumab off-treatment utility value from 0.71t0 0.5
increases |CERs for both populations

Base case £44 158 £98,208 £131,579 £104,850
Atez. time on
treatment = PFS £64,365 £78,028 £102,982 £78,727
Off-treatment
utility value: 0.5 £69,252 £120,299 £159,492 £131,530

44

imab for metastatic urothelial carcinoma [ID939]

See section 5.8.1 of the company submission for the probabilistic sensitivity
analyses

See section 5.8.3 of the company submission for the scenario analyses. Results are
reported in tables 93 and 94
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Company base

£44 158 £98,208
case

£131,579

£104,850

0S: K-M +

exponential tail £101,711 B

TTD: Weibull £42,683 -

0S: K-M +

Weibull tail B £153,806

£287,175

£176,090

TTD: log-

logistic - £133,035

£180,213

£149,491

ERG preferred

utility values £43,317 £99,409

£127,628

£101,654

ERG preferred

£93,948 £166,805
analysis

£288,247

£180,901

PMB: Atezolizumab for metastatic urothelial carcinoma [ID939]

ERG exploratory analyses and preferred analysis
list price, deterministic analyses

45

Source: ERG report tables, 40, 41, 48, 49
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ERG exploratory analyses and preferred analysis
with PAS, deterministic analyses

Company base
case

0S: K-M +
exponential tail

TTD: Weibull

0S: K-M +
Weibull tail

TTD: log-
logistic

ERG preferred
utility values .
L

ERG preferred
analysis

Atezolizumab for metastat

noma [ID939] *Paclitaxel dominated by docetaxel

Source: ERG PAS analysis appendix tables 2,3,5,6,7
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ERG preferred analysis probabilistic
analysis (1stline) - with PAS
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ERG preferred analysis probabilistic
analysis (2"d line) - with PAS
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ERG exploratory analyses not included
in preferred analysis — list price

Base case £44,158| £98208| £131,579| £104,850
Treatment effect £191 793 Atez. Atez. Atez.
varied: lower bound ! Dominated| Dominated Dominated
Treatment effect £33.432 £79.017 £87.990 £68,427
varied: upper bound

HR capped at 8 .| £97397| £310395 £107.514
months

HR capped at 21.16

onthe £35,764 - - -
Slope parameters £47505| £99417| £193686| £101,.835
varied: no capping

PMB: Atezolizumab fo

metastatic urothelial carcinoma [ID939]

49

Source ERG report tables 42, 43 and 44
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End of life criteria

VB: Atezolizumab fo

metastatic urothelia

carcinoma [ID939]

Cisplatin unsuitable (15t line)
Short life Atezolizumab 55.3 171 15.9
expectancy
S;':o;min 251 85 9-10
Extension to life 30.2 8.6 >6
Previous chemotherapy (2" line)
Short life Atezolizumab 227 7.9 7.9
expectancy | pocetaxel 12.9 76 7-8
Paclitaxel 12.2 5.3 6.5
BSC 9.4 4.4 4-5
Extension to life 98-13.3 03-35 0-4
50

Source: company submission, table 47

Company argues that mean overall survival results better reflects outcomes

- due to the shape of the treatment response and long survival tail, median results
do not capture the survival gains with atezolizumab

Survival values from the literature come from the trials included in the NMA:

Gemcitabine + carboplatin, Bamias et al and De Santis et al; BSC, Bellmunt et al. and

Noguchi et al.; docetaxel, Choueiri et al. and Kim; paclitaxel, Lee et al. (see also

slides 19 and 20).
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Innovation and equality

First immunotherapy for locally advanced or
metastatic urothelial carcinoma

— pembrolizumab also being assessed by NICE for
same indication (does not yet have marketing
authorisation)

Early access to medicine scheme designation

— (for population 2: previous platinum-based chemotherapy only)

No additional benefits not captured in the QALY

highlighted by company

No equality issues identified during scoping or in
submissions
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Key issues — cost effectiveness (1)

» Which overall survival extrapolations are most

appropriate?

— company: gamma distribution for atezolizumab and all
comparators

— ERG: Individual Kaplan-Meier curves for all therapies with
exponential tail (cisplatin unsuitable population) and Weibull tail
(previous platinum-based chemotherapy population)

Are the hazard ratios from the network meta-analysis
suitable for decision-making, given that they had to be
capped to provide plausible results?

Which distribution should be used for time to treatment
discontinuation?
— company: gamma for both populations

— ERG: Weibull (cisplatin unsuitable population), log-logistic
(previous platinum-based chemotherapy population)

52



Key issues — cost effectiveness (2)

» Which utility values should be used?

— company lower value for atezolizumab off-treatment
than on-treatment

— ERG lower value for comparators on-treatment than
atezolizumab

* Are the end-of-life criteria met?
— should mean or median overall survival be used?
» What are the most plausible ICERs?
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sah si uonysanb yoes oj1amsue yl umop peadsold

Starting point: drug not recommended
for routine use

1. Why is drug not recommended? Is it due
to clinical uncertainty?

2. Does drug have plausible potential to be
cost-effective at the current price, taking
into account end of life criteria?

3. Could data collection reduce uncertainty

4. Will ongoing 5. Is CDF data
studies provide and collection
useful data? feasible?

Recommend enter CDF

Cancer Drugs
Fund

The company have
proposed that
atezolizumab would be
suitable for CDF
consideration:

— uncertainty in clinical
efficacy because of
lack of head-to-head
trial

— clinical uncertainty
could be reduced
with results from the
ongoing IMvigor 211
trial (for previous
chemotherapy
population)and
IMvigor 130 trial (for
cisplatin unsuitable

Define the nature of clinical uncertainty and the level of it.
Indicate research question, required analyses, and number
of patients in NHS in England needed to collect data

] population)
54
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal

Atezolizumab for treating locally advanced or metastatic urothelial
carcinoma

Final scope
Remit/appraisal objective

To appraise the clinical and cost effectiveness of atezolizumab within its
marketing authorisation for treating locally advanced or metastatic urothelial
carcinoma in people whose disease has progressed after prior chemotherapy
or for whom cisplatin-based chemotherapy is unsuitable.

Background

Urothelial carcinoma is cancer of the transitional cells which form the inner
lining of the bladder, urethra, ureter, or renal pelvis. Transitional cell cancer
(TCC) of the renal pelvis and ureter is rare and in the UK accounts for only
about 7 out of 100 kidney cancers, and is 4 times less common in the ureter.
Urothelial carcinoma is most common in the bladder, and accounts for 90% of
bladder cancers®.

Transitional cell cancers 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? 3. 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 young people too® *.
Smoking is major factor in the cause of bladder cancer®.

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

National Institute for Health and Care Excellence
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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.
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

Atezolizumab (Tecentrig, Roche) is a humanised, anti-programmed cell death
ligand-1 (PD-L1) monoclonal antibody involved in the blockade of immune
suppression and the subsequent reactivation of anergic T-cells. It is
administered intravenously.

Atezolizumab does not currently have a marketing authorisation in UK for
treating metastatic urothelial carcinoma after treatment with chemotherapy. It
is being studied in a phase lll clinical trial in adults with locally advanced or
metastatic urothelial cancer that has progressed following a platinum-
containing regimen, compared to vinflunine, paclitaxel, or docetaxel. It is also
being studied in a phase Il single arm clinical trial in adults with untreated or
cisplatin-ineligible disease, and in adults who have previously received a
platinum-containing therapy.

Intervention(s) Atezolizumab

Population(s) Adults with locally advanced or metastatic urothelial

carcinoma:

e Whose disease has progressed after prior
chemotherapy

e For whom cisplatin-based chemotherapy is
unsuitable

National Institute for Health and Care Excellence
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https://www.nice.org.uk/guidance/TA272/chapter/1-Guidance
https://www.nice.org.uk/guidance/TA272/chapter/1-Guidance

Comparators

People with locally advanced or metastatic urothelial
carcinoma for whom cisplatin-based chemotherapy is
unsuitable:

e Gemcitabine plus carboplatin
e Best supportive care

People whose disease has progressed after platinum-
based chemotherapy:

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

e Docetaxel
e Paclitaxel
e Best supportive care

People for whom cisplatin-based chemotherapy is
unsuitable, and whose disease has progressed after
platinum-based therapy:

e Retreatment with gemcitabine plus carboplatin
(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 adverse effects of treatment

e health-related quality of life

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.

National Institute for Health and Care Excellence
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Other
considerations

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.

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.

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

Department of Health (2014) NHS outcomes framework

2015-2016

Independent Cancer Taskforce (2015) Achieving world-
class cancer outcomes: a strategy for England 2015-
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2020

Department of Health (2014) The national cancer
strateqy: 4™ annual report

Department of Health (2011) Improving outcomes: a
strateqy for cancer

Department of Health (2009) Cancer commissioning
quidance

Department of Health (2007) Cancer reform strategy
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Appendix C

NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Single Technology Appraisal (STA)

Atezolizumab for treating locally advanced or metastatic urothelial carcinoma

[ID939]

Matrix of consultees and commentators

Consultees Commentators (no right to submit or
appeal)
Company General

Atezolizumab (Roche)

Patient/carer groups

Action Bladder Cancer UK
Black Health Agency

Bladder & Bowel Foundation
Cancer 52

Cancer Black Care

Cancer Equality

Fight Bladder Cancer

HAWC

Helen Rollason Cancer Charity
Independent Cancer Patients Voice
Macmillan Cancer Support
Maggie’s Centres

Marie Curie Cancer Care
Muslim Council of Britain
Pelican Cancer Foundation
Penny Brohns UK

South Asian Health Foundation
Specialised Healthcare Alliance
Tenovus Cancer Care

Professional groups

Association of Cancer Physicians
Bladder and Bowel Foundation

e Allied Health Professionals
Federation

e Board of Community Health
Councils in Wales

e British National Formulary

e Care Quality Commission

e Department of Health, Social
Services and Public Safety for
Northern Ireland

e Healthcare Improvement Scotland

e Medicines and Healthcare products
Regulatory Agency

e National Association of Primary

Care

National Pharmacy Association

NHS Alliance

NHS Commercial Medicines Unit

NHS Confederation

Scottish Medicines Consortium

Possible comparator companies

e Accord Healthcare (carboplatin,
docetaxel, gemcitabine, paclitaxel)

e Actavis UK (docetaxel, gemcitabine,
paclitaxel)

e Dr Reddy's Laboratories (docetaxel)

e Eli Lilly (gemcitabine)

e Hospira (carboplatin, docetaxel,

[}
e British Association of Urological Nurses
e British Association of Urological Surgeons

gemcitabine, paclitaxel)
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Appendix C

Consultees Commentators (no right to submit or
appeal)
e British Geriatrics Society e Medac (docetaxel, gemcitabine,
e British Gynaecological Cancer Society paclitaxel)
e British Institute of Radiology e Sanofi (docetaxel)
e British Psychosocial Oncology Society e Seacross Pharmaceuticals
e British Society of Urogynaecology (docetaxel)
e British Uro-Oncology Group e Sun Pharmaceuticals UK Ltd
e Cancer Research UK (carboplatin, gemcitabine)
e Royal College of General Practitioners e Peckforton Pharmaceuticals
e Royal College of Nursing (paclitaxel)
e Royal College of Pathologists
e Royal College of Physicians Relevant research groups
 Royal College of Radiologists o Cochra_me Prostate Diseases and
¢ Royal Pharmaceutical Society Uro!oglc Cancers Group
« Royal Society of Medicine o Instltute_o_f Canger Res.earch
e Society and College of Radiographers * MR,C Clinical Trials Unit ,
e UK Clinical Pharmacy Association o Nat!onal Cancer Research Institute
e UK Health Forum e National Cancer Research Network
« UK Oncology Nursing Society e National Institute for Health
: Research
¢ Urology Foundation .
e University College London Hospitals NHS * Urothelial Cancers_ Research
Foundation Trust Group, Leeds Institute of Cancer &
Pathology
Others
: za%agrr?;gagf Health Associated Public Health Groups
e NHS Newbury and District CCG : EEE::E EEZ:EE \I/Evnjind
e NHS Sheffield CCG Welsh Government

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
from the lists in the matrix, and which organisations we should include that have a
particular focus on relevant equality issues.

PTO FOR DEFINITIONS OF CONSULTEES AND COMMENTATORS
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Appendix C

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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Abbreviations

1L First-line

2L Second-line

ADCC Antibody-dependent cell-mediated cytotoxicity
AE Adverse event

AESI Adverse event of special interest

ALT Alanine aminotransferase

AlIC Akaike information criterion

AQoL Assessment of quality of life

AR Adverse reaction

ASCO American Society of Clinical Oncology
AST aspartate aminotransferase

ATC Anatomical therapeutic chemical

AUA American Urological Association

BCG Bacillus Calmette—Guérin

BIC Bayesian information criterion

BNF British National Formulary

BOR Best overall response

BSC Best supportive care

CEA Cost-effectiveness analysis

CE Conformité Européene

CADTH Canadian Agency for Drugs and Technologies in Health
CCOD Clinical (data) cutoff date

CCT Non-randomised controlled clinical trials

CDR Common drug reviews

CHMP Committee for Medicinal Products for Human Use
Cl Confidence interval

CNS Central nervous system

CR Complete response

CRUK Cancer research UK

CSR Clinical study report

CT Computed tomography

CTLA Cytotoxic-T-lymphocyte-associated antigen
DARE Database of Abstracts of Reviews of Effects

DCR Disease control rate

DIMDI Deutsches Institut fiir Medizinische Dokumentation und Information
DIC Deviance information criterion

DOR Duration of response

DVT Deep vein thrombosis

EAMS Early Access to Medicines Scheme

EAU European Association of Urology

ECCO European Cancer Congress
ECOG Eastern Cooperative Oncology Group

eGFR Estimated glomerular filtration rate
EMA European Medicines Agency
EPAR European public assessment report

Page 4 of 329



ELISA Enzyme-linked immunosorbent assay

EMA European Medicines Agency

EMUC European Meeting on Urologic Cancers
EORTC  European Organisation for Research and Treatment of Cancer
ERG Evidence review group

ESMO European Society for Medical Oncology
EU European Union

FDA Food and Drug Administration

FE Fixed effects

FFPE Formalin-fixed paraffin-.embedded

FP Fractional polynomial

GC Gemcitabin plus cisplatin

GEM Gemcitabin

GFR Glomerular filtration rate

GP General practitioner

GU Genitourinary

HBV Hepatitis B virus

HCV Hepatitis C virus

HIV Human immunodeficiency virus

HR Hazard ratio

HRG Healthcare resource group

HS Health state

HSUV Health state utility values

HTA Health technology assessment

IC Immune cell

ICER Incremental cost-effectiveness ratio
ICTRP International Clinical Trials Registry Platform
iDCC Independent data coordinating centre
iDMC Independent data monitoring committee
IFU Information for use

IHC Immunohistochemistry

IL Interleukin

INAHTA International network for agencies of HTA
INV Investigator

IPD Individual patient data

IRF Independent review facility

ITC Indirect treatment comparison

ITT Intent-to-treat

IUO Investigational use only

v Intravenous

KM Kaplan Meier

LFT Liver function test

LYG Life years gained

MAA marketing authorisation application
MAIC Match-adjusted indirect comparison

M-CAVI Methotrexate, carboplatin, vinblastine
MHRA Medicines and Healthcare products Regulatory Agency
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MIBC Muscle-invasive bladder cancer

MRI Magnetic resonance imaging

muUC Metastatic urothelial carcinoma

MVAC Methotrexate, vinblastine, doxorubicin and cisplatin

NA Not applicable

NAC Neoadjuvant chemotherapy

NCCC National Collaborating Centre for Cancer

NCCN National Comprehensive Cancer Network

NE Not estimable

NHS National Health Service

NHSEED NHS Economic Evaluation Database

NICE National Institute for Health and Care Excellence

NIH National Institute of Health

NIHR National Institute of Health Research

NMA Network meta-analysis

NMIBC Non-muscle-invasive bladder cancer

NOS Not otherwise specified

NSCLC Non-small cell lung cancer

0]0]=] Out-of-bag

OR Objective response

ORR Objective response rate

0S Overall survival

PAS Patients access scheme

PASLU Patient access scheme liaison unit

PBAC Pharmaceutical Benefits Advisory Committee

PD Progressive disease

PD-L1 Programmed death-ligand 1

PFS Progression-free survival

PICO Patient, problem or population; Intervention; Comparison, control, or comparator;
Outcome

PIM Promising innovative medicine

PK Pharmacokinetics

PR Partial response

PRO Patient reported outcome

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses
PS Performance status

PSS Personal social services
PTX paclitaxel

QALY Quality-adjusted life year
QLQ Quality of Life Questionnaire
QoL Quality of life

QWB Quality of well-being scale
RC Radical cystectomy

RCT Randomised controlled trial
RE Random effects

RECIST Response evaluation criteria in solid tumors
RR Response rate
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SAE
SD
SE
SEER
SF
SG
SITC
SLD
SLR
SMC
SOC
SmPC
STA
STC
TC
TCC
TCCU
TCGA
TIR
TNF
TTO
TTP
TURBT
UBC
uc
UK
ULN
UNK
us
UTI
VAS
VAT
VFL
VHR

Serious adverse events

Stable disease

Standard error

Surveillance, epidemiology and end results program
Short form

Standard gamble

Society for immunotherapy of cancer

Sum of the longest diameter of the target lesions
Systematic literature review

Scottish Medicines Consortium

Standard of care

Summary of product characteristics

Single technology appraisal

Simulated treatment comparison

Tumour cell

Transitional cell carcinoma

Transitional cell carcinoma of the urothelial tract
The Cancer Genome Atlas
Time in response

Tumour necrosis factor

Time trade off

Time to progression

Transurethral resection of bladder tumours
Urothelial bladder cancer

Urothelial carcinoma

United kingdom

Upper normal limit

Unknown

United States

Urinary tract infection

Visual analogue scale

Value added tax

Vinflunine

Very high risk
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1 Executive summary

Urothelial carcinoma (UC) describes cancer deriving from the cells which line the
bladder wall and the ureters. The bladder is the predominant location for UC, but
tumours can originate in the renal pelvis, urethra, or ureter, which are also lined by
urothelial calls. There are a number of well-known risk factors for the development

of UC, including increased age, smoking, and some industrial chemicals.

Bladder cancer is the tenth most common cancer in the UK. In 2014 there were

10,063 new cases in the UK, and 5,369 deaths were attributable to bladder cancer.

As early symptoms of bladder cancer are often detectable to patients, they present
to healthcare services early resulting in prompt diagnosis. Patients with early UC are
highly treatable; however there is a high risk of recurrence. Thus, while early
diagnosis rates continue to increase, there is still a need for effective treatments for

metastatic or advanced UC (mUC).
Current UK Practice

Only two new drug treatments have become available for the treatment of mUC in
the last two decades, neither of which have shown an improvement in overall
survival (OS) vs. standard of care. Both are non-specific cytotoxic agents that give

rise to the toxicities typical of chemotherapy.

For patients who are fit enough, chemotherapy is the main treatment option. As
mUC is incurable with current treatments, the aim of these is to prolong life and

palliate or alleviate symptoms.

For patients with adequate renal function, and who are otherwise physically fit,
cisplatin based therapy is the preferred first-line treatment option. However up to
50% of patients are not eligible for treatment with cisplatin. NICE recommends

treatment with gemcitabine in combination with carboplatin for these patients.

Despite first-line treatment, the majority of patients will experience disease
progression and may require second line therapy. Vinflunine is the only medicine
specifically approved in the EU for use after failure of prior platinum-containing

chemotherapy. Following appraisal by NICE, vinflunine was not recommended for
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use in England. As there are no other licensed second-line therapies, there is a wide
variety of practice in the UK. An independent survey of UK clinical practice
determined monotherapy taxane based therapy as the typical treatment option
(Lamb et al., 2014). Weekly paclitaxel is recommended by the London Cancer
Alliance guidelines (London Cancer Alliance, 2013), and UK expert clinical advisors
confirmed this, and three weekly docetaxel are the most frequently used second-line
treatments. A proportion of patients will also be ineligible for chemotherapy in the 2L

setting, and as such rely on best-supportive care (BSC) to alleviate symptoms.
Unmet need

Although multiple treatment options are available for earlier stages of bladder
cancer, advanced metastatic disease remains an area of extremely high unmet
need. This is particularly true in the second-line setting where no treatment has
been shown to improve survival. Vinflunine, the only licensed therapy for second-
line treatment, was not recommended by NICE in 2013. As such there is an urgent
need for effective treatments for patients who have failed first line therapy, or are

ineligible for cisplatin based therapy.
Atezolizumab

Atezolizumab is an immunotherapy — a class of treatments designed to upregulate
patients own immune system to fight tumours. A monoclonal antibody, atezolizumab
is the first of these therapies which specifically binds to and inactivates a protein
called programmed death ligand 1 (PD-L1). This leads to the activation of T cells
which can detect and attack tumour cells. UC is an attractive target for systemic
immune therapy — the earliest stages of the disease respond well to topical
immunotherapy with BCG and the tumour carries a high frequency of genetic

mutations — a hallmark of immune responsiveness.

Atezolizumab is given at a dose of 1200mg intravenous (V) infusion, every 3 weeks.
Efficacy with atezolizumab

The efficacy of atezolizumab has been demonstrated in a large phase Il clinical trial,

IMvigor 210. This single arm study included two cohorts of patients:
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e Cohort 1: first-line patients, unfit for cisplatin-based chemotherapy (n=119)

e Cohort 2: patients whose disease has progressed during or following a prior
platinum-based chemotherapy regimen (either containing cisplatin or carboplatin)
(n=310)

The primary analysis for cohort 1 was in September 2015, and for cohort 2 in May
2015. The most recent data cut was in July 2016 for both cohorts. At this time
median OS was 15.9 months (95% CI, 10.4 to NE) for cohort 1, and 7.9 months
(95% ClI, 6.7-9.3) for cohort 2.

For the primary efficacy endpoint, objective response rates (ORR) were compared to
historical controls, for which the ORR is10% in both the 1L and 2L settings. In the
July 2016 data cut, 22.7% (95% CI: 15.52, 31.27) of patients in cohort 1, and 15.8%
(95% ClI: 11.9, 20.4) of patients in cohort 2 had an OR - defined as a complete or
partial response (at least 30% decrease in the sum of the target lesions) to

atezolizumab.

The phase Il study was designed to additionally explore the outcomes for patients
based on their PD-L1 expression level on tumour-infiltrating immune cells (ICs).
Clinically meaningful and statistically significant levels of ORR were observed across
all levels of IC expression, and as benefit is observed across all subgroups of
patients, regulatory approval has been sought (and is anticipated) for the entire

population.

The IMvigor 210 study demonstrated that for those patients who do respond, disease
remissions tends to be very long lasting — much more so than those achieved with
conventional chemotherapy — both in patients with locally advanced or mUC after
prior chemotherapy (cohort 2), and in newly diagnosed patients who are considered

cisplatin ineligible (cohort 1).
On-going studies for atezolizumab in mUC

The clinical development programme of atezolizumab includes 2 phase llI,
randomised controlled trials in mUC (Clinicaltrials.gov, 2016b). The 2L+ IMvigor 211
study (NCT02302807) compares atezolizumab to an investigator choice

chemotherapy of vinflunine, paclitaxel or docetaxel, in patients who have progressed
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on prior chemotherapy. Study results are anticipated in 2017. The 1L IMvigor 130

study (NCT02807636) investigates atezolizumab with or without gemcitabine +

carboplatin, compared to gemcitabine + carboplatin. Results are anticipated in 2020.

These studies will provide comparative data for atezolizumab vs. treatments relevant

to clinical practice in England and Wales.

These on-going studies include key outcomes of interest for cost-utility analysis —

OS, PFS, time on treatment, response rates, adverse effects of treatment and
health-related quality of life (HRQoL). Both studies collect HRQoL directly from

atezolizumab treated patients, in the form of the EQ5D health questionnaire.

Table 1: Clinical development programme for atezolizumab in mUC

Study name Atezolizumab arm(s) Comparator Data availability
IMVigor211 Atezolizumab 1200mg Investigator choice | 2017

vinflunine,

docetaxel or

paclitaxel
IMvigor 130 Atezolizumab 1200mg Gemcitabine + 2020

carboplatin

Atezolizumab 1200mg
with gemcitabine +

carboplatin

Anticipated role of atezolizumab in English clinical practice

There is a high unmet need in the treatment of mUC due to the lack of effective and

tolerable therapies. Atezolizumab offers significant clinical promise, and is

anticipated to provide a step change in the management of UC. As such, it is

expected that atezolizumab would be used in both patient populations, should NICE

recommend it for use in mUC.

Indirect treatment comparison
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The clinical promise atezolizumab offers patients with mUC, coupled with the high
therapeutic need and limited efficacy of existing treatments, has allowed regulatory
filing to be based on a single arm, phase Il clinical trial. This provides the
opportunity for earlier patient access to this innovative treatment option. However,
the limitation of this accelerated regulatory approval is non-availability of comparative
data, which will be provided by ongoing comparative trials. This is particularly
challenging for decision analysis, in which the incremental benefit of therapies vs.

standard of care is the basis of decision making.

A consequence of the limited therapeutic research in mUC is a lack of controlled trial
evidence for the current standards of care, used as comparators in this appraisal.
This adds additional challenge when comparing these mostly single arm studies to
the single arm evidence for atezolizumab, as well as when extrapolating these data

to a life-time horizon.

Until such time as controlled, phase |l data are available, in order to conduct cost-
effectiveness analysis it was necessary to compare to comparators via an indirect
treatment comparison. With single arm studies, a connected network was not
available. Rather than conduct naive comparisons of treatment arms across studies,
a prediction model was built, which adjusted for key prognostic factors in the study
populations. This allowed a connected network to be built, and network meta-

analysis was conducted.
Cost effectiveness analysis

A cost-utility analysis was conducted to determine the cost-effectiveness of
atezolizumab in mUC as compared to the standard of care. For patients who are
cisplatin ineligible (1L), the relevant comparator is gemcitabine + carboplatin. For
patients having failed prior chemotherapy (2L), paclitaxel is the most relevant
comparator in England. Additional comparators docetaxel and BSC were also
included in the 2L setting.

A three-state partitioned survival model was built, with a 20 year time horizon.
Clinical inputs for the model were derived from IMvigor 210, and the results of the

indirect treatment comparison. The model takes the perspective of NHS England,

Page 19 of 329



and is consistent with the NICE reference case and broadly consistent with the final

scope of the appraisal.

Utility data are not available from the IMvigor 210 study. Data will become available
with the phase Il studies. Until these data are available, it was necessary to use

utility values from prior mUC HTA appraisals.

The base-case incremental cost-effectiveness ratios (ICERs) comparing first line
treatment of atezolizumab to gemcitabine + carboplatin, is £44,158. ICERs in
second line are £131,579 versus docetaxel, £104,850 versus paclitaxel and £98,208

versus BSC.
Cancer Drugs Fund

Atezolizumab is an innovative treatment option in mUC. In June 2014, the United
States Food and Drug Administration (FDA) recognised the potential of atezolizumab
in mUC by granting it “breakthrough therapy designation” (FDA, 2016). In the UK, the
MHRA awarded atezolizumab “Promising Innovative Medicine” (PIM) status in April
2016; a positive opinion for an Early Access to Medicine Scheme (EAMS) is

anticipated in January 2017.

Whilst the IMvigor 210 study demonstrates the clinical benefit of atezolizumab in
mUC patients, Roche recognises the current evidence base makes certainty in
decision analysis challenging. Compounding this is the extremely weak evidence
base for existing treatments in mUC, with a paucity of comparative trials. This
creates challenges for the accurate estimation of the treatment effect of

comparators, and subsequently determining the relative efficacy to atezolizumab.

The lack of clinical research in mUC extends to HRQoL and utility research. There
are few quantitative data relating specifically to the impact of the disease and its
symptoms on patients’ quality of life. Sensitivity analyses demonstrated that patient

utility is a driver of the atezolizumab economic model.

Much of this uncertainty will be resolved with the availability of controlled, phase Il
trials. The atezolizumab clinical development programme in mUC includes 2 phase

Il studies, as described in (Clinicaltrials.gov, 2016b, Clinicaltrials.gov, 2016a).
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These studies will provide comparative evidence (vs. relevant comparators) in both
atezolizumab mUC treatment populations considered in this submission: 2L and 1L
cisplatin ineligible patients In addition, these trials will also provide evidence on

HRQoL outcomes for atezolizumab and comparators, reducing the requirement for

assumptions in any future cost-utility analysis.

In light of the clinical promise of atezolizumab, and the desire for effective treatment
options in clinical practice, Roche proposes atezolizumab be made available for
patients via the Cancer Drugs Fund. This interim funding solution will provide
patients access to this important new medicine until availability of phase Il clinical
trial data, which will resolve the most significant uncertainties. Roche do not propose
collection of data additional to that which will become available from the existing

phase Il studies.

Advice sought from NICE confirmed no additional details regarding data collection or
proposed Commercial Access Agreements are required within this submission
dossier; we understand these will be subject to ongoing discussions, should NICE

recommend atezolizumab for use within the Cancer Drugs Fund.

External Expert Input
Expert clinical advisory panel

An expert advisory board was convened to provide feedback on the appraisal
compartors, model structure, OS extrapolation methodology and clinical plausibility
of results, resource use and utility inputs. The panel consisted of consultant
oncologists specialising in the management of patients with mUC, many of whom
have experience of atezolizumab from clinical trials. The panel was selected based

on their significant clinical and research experience.

Twelve expert clinical advisors were consulted, including four Professors. At the one-
day meeting, invited experts were briefed on the economic model structure and
sources of key data inputs; their comments were recorded and taken into account in

the subsequent development of the model.
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Expert Health Economist advisory panel

A panel of experienced health economists and clinicians (both UK and non-UK
based) were consulted during the development and validation of the economic
model, most recently at a one-day meeting in November 2016. Feedback was
requested on the potential approaches to the assessment, including specific focus

on the methodology used in comparison of single-arm clinical trials.
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1.1 Statement of decision problem

The appraisal is consistent with the reference-case and broadly in-line with the final
NICE scope.

Not all comparators in the final scope have been included within the submission.
The approach to comparators taken in the appraisal has been ratified by the

previously described expert clinical advisor panel, and is described below.
First-Line (1L) cisplatin ineligible patients

Comparators included in the final appraisal scope for 1L were: gemcitabine plus
carboplatin, or best supportive care (BSC). Expert advice confirmed all mUC
patients who are willing and able to receive therapy, would receive a 1L treatment
option. Those patients receiving BSC are unable, or unwilling to receive any active
treatments, and represent a small minority. As such, these patients would also be
unable or unwilling to receive atezolizumab. BSC has never been assessed as part
of a clinical trial in the first line setting, meaning it is also not possible to conduct any

comparison for atezolizumab to BSC as 1L options in cisplatin-ineligible patients.
Second Line (2L+)

Expert clinical advisors confirmed paclitaxel is the most relevant comparator for 2
line (or more) treatment of MUC in England and Wales. This is consistent with
London Cancer Alliance guidelines, and is also reflected by recruitment of patients
into the IMvigor 211 study. This study includes pre-specified investigator
chemotherapy choice for the control arm. Taxane choice for patients recruited from
the UK is heavily weighted towards paclitaxe! |} vs. docetaxe! |

The appraisal scope separates 2L patients into those eligible, and those ineligible,
for cisplatin. However, expert advisors confirmed the comparators for these 2
populations are consistent: docetaxel, paclitaxel and BSC. The treatment patterns
and response rates are not anticipated to be different for patients based on their
eligibility for cisplatin and receiving 2L treatment. As such these 2 populations are

combined into a 2" line or more (2L+) cohort within the appraisal submission.
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Both 2L populations listed in the scope include the comparator ‘Retreatment with 1st
line chemotherapy (only for people whose disease has had an adequate response)’.
Expert clinical advice confirmed this is an option only for a very small proportion of
patients, and is not considered standard of care within England. Additionally this
treatment option has not been the subject of a systematic clinical evaluation. As

such this is not included as a comparator in the appraisal.
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1.1.1 The decision problem

Table 2: The decision problem

Final scope issued by NICE

Decision problem addressed in the

Rationale if different from the final NICE

company submission scope
Population Adults with locally advanced or metastatic Adults with locally advanced or n/a
urothelial carcinoma: metastatic urothelial carcinoma:
¢ Whose disease has progressed after e Whose disease has progressed
prior chemotherapy after prior chemotherapy
e For whom cisplatin-based e For whom cisplatin-based
chemotherapy is unsuitable chemotherapy is unsuitable
Intervention Atezolizumab Atezolizumab n/a

Comparator (s)

1. People with locally advanced or
metastatic urothelial carcinoma for whom
cisplatin-based chemotherapy is
unsuitable:

e Gemcitabine plus carboplatin
o Best supportive care

2. People whose disease has progressed
after platinum-based chemotherapy:

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

e Docetaxel
e Paclitaxel
o Best supportive care

3. People for whom cisplatin-based
chemotherapy is unsuitable, and whose
disease has progressed after platinum-
based therapy:

e Retreatment with 1st line platinum-

1. People with locally advanced or
metastatic urothelial carcinoma for
whom cisplatin-based chemotherapy
is unsuitable:

e Gemcitabine plus carboplatin

2. People whose disease has
progressed after platinum-based
chemotherapy; or people for whom
cisplatin-based chemotherapy is
unsuitable, and whose disease has
progressed after platinum-based
therapy:

o Docetaxel
o Paclitaxel
e Best supportive care

Expert advice received from clinicians
managing the treatment of UK mUC
patients confirmed the comparators
addressed in the submission represent
current clinical practice in England and
Wales.

The excluded comparators have not been
subject to systematic clinical evaluation of
patient outcomes in their respective
populations.
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based chemotherapy (only for
people whose disease has had an
adequate response)

o Docetaxel
o Paclitaxel
e Best supportive care

Outcomes

e Overall survival

e Progression-free survival

e Response rates

e Adverse effects of treatment
e Health-related quality of life

e Overall survival

e Progression-free survival

e Response rates

e Adverse effects of treatment
e Health-related quality of life

n/a

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 comparator technologies will be
taken into account.

As per reference case

n/a

Subgroups to be
considered

None identified

None identified

n/a

Special
considerations
including issues
related to equity
or equality

None identified

None identified

n/a
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1.2 Description of the technology being appraised

Table 3: Technology being appraised

UK approved name and brand Atezolizumab.

name EMA and FDA approved brand name: Tecentrig®
Marketing authorisation/CE EMA, centralised procedure, full submission made.
mark status Awaiting CHMP opinion

Indications and any Anticipated marketing authorisation:

restriction(s) as described in Tecentriq is indicated for the treatment of adult

the summary of product patients with locally advanced or metastatic urothelial
characteristics carcinoma after prior chemotherapy or who are

considered cisplatin ineligible

The initial Marketing Authorisation Application also
seeks approval for use of atezolizumab in the
following indication:

Tecentriq is indicated for the treatment of adult
patients with locally advanced or metastatic non-small
cell lung cancer (NSCLC) after prior chemotherapy

[NICE ID 970].
Method of administration and 1,200 mg administered intravenously every three
dosage weeks.

Initial dose is administered over 60 minutes. If
tolerated all subsequent infusions may be
administered over 30 minutes

It is recommended patients are treated with
atezolizumab until loss of clinical benefit, or
unmanageable toxicity.

CHMP, Committee for Medicinal Products for Human Use; EMA, European Medicines Agency; FDA,
Food and Drug Adminstration; NICE, National Institute for Health and Care Excellence

1.3 Summary of the clinical effectiveness analysis

Evidence for the clinical effectiveness and safety profile associated with the use of
atezolizumab has been demonstrated with a large phase Il trial, with supportive

evidence from a phase | study. There are two ongoing phase Ill trials.

IMvigor210 is a multicentre, single arm, Phase |l trial examining the effectiveness of
atezolizumab at a dose of 1200mg intravenously administered every 3 weeks in two
cohorts of patients with inoperable locally advanced or mUC; those unfit for platinum-
based chemotherapy (n=119, cohort 1) and those previously treated with platinum-
based chemotherapy (n=310, cohort 2) . The primary analysis for objective response
rates (ORR) in cohort 2 was on the 5" May 2015, and for cohort 1 on the 14t
September 2015; the most recent data cut-off in both cohorts is 4" July 2016.
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For patients in cohort 1 at the July 2016 data-cut (15-month follow-up), ORR was
22.7% (95% CI: 15.52, 31.27) in all comer patients, with 19 of 27 (70%) responses
ongoing (Balar et al., 2016b). After 17.2 month median follow-up duration, the
median PFS was 2.7 months (95% CI 2.1-4.2) in all patients (Balar et al., 2016b)
and the median OS was 15-9 months (95% CI, 10.4 to NE) (Balar et al., 2016b). The
adverse event profile was similar to those seen with other immunotherapy
treatments, with treatment-related Grade 3-4 AEs reported in 16.0% of patients, the
most common of which (= 2.5%) were fatigue, ALT increased, and AST increased
(Balar et al., 2016b).

Patients in cohort 2 experieced an ORR at the July 2016 datacut (20-month follow-
up) of 15.8% (95% CI: 11.9-20.4) (Balar et al., 2016b). PFS was similar across
cohorts at 2.1 months (95% Cl 2.1,2.1) (F. Hoffmann-La Roche Ltd, 2016b). Median
OS was 7.9 months (95% CI 6.7-9.3), with a 12 month OS rate of 36.9% (31.4-42.0)
(Loriot et al., 2016).

Treatment-related Grade 3-4 AEs were reported in 18.1% of patients, the most
common of which (= 1.0%) were fatigue, ALT increase, AST increase, hypertension,
lymphocyte count decrease, and pneumonitis (F. Hoffmann-La Roche Ltd, 2016b).
There were no treatment-related Grade 3-4 AEs reported at a rate of 22.5% in cohort
2.

The responses observed in IMvigor 210 represent significant improvements as
compared to current available therapies for locally advanced and mUC patients.
Atezolizumab presents a favourable benefit-risk profile, when considered against
historical controls (single agent chemotherapy) in a population with a high unmet
medical need. Durable responses were observed with atezolizumab, including
subsets of heavily pre-treated patient populations with pre-defined poor prognostic
factors. It is this durability of response, already seen with immunotherapies for other
cancers such as melanoma, but not with conventional treatments for UC, that marks

out atezolizumab as a step-change in the treatment of this disease.

An indirect treatment comparison (ITC) was required for comparison to all
comparators. With single arm studies, a connected network was not available.
Rather than conduct naive comparisons of treatment arms across studies, a
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prediction model was built, which adjusted for key prognostic factors in the study
populations. This allowed a connected network to be built. As proportional hazards
are likely to be violated with the availability of comparative data for atezolizumab in
mUC, a fractional polynomial network meta-analysis (NMA) was conducted. This
accounts for varying hazard over time, and does not assume proportionality between

arms.

An extremely small number of studies provide evidence for PFS and OS within the
NMA, those studies being of limited size and quality. Results of the ITC are

therefore subject to uncertainty, given the limitations of data feeding into the NMA.

1.4 Summary of the cost-effectiveness analysis

The cost-utility analysis was implemented in line with the reference case, to
determine the incremental-cost-effectiveness-ratio (ICER) for atezolizumab in mUC,
as compared to standards of care in current clinical practice. Two de novo models
were developed to evaluate the cost-effectiveness of atezolizumab as: a 1L
treatment in cisplatin-ineligible patients, and; a 2L treatment after prior
chemotherapy. Three-state partitioned survival models were built, and included
health-states for progression-free-survival, progressed disease and death. A 20 year
time horizon was used to capture life-time costs and benefits, with discounting

applied at 3.5% for costs and effects.

Clinical inputs for the model were derived from IMvigor 210 for atezolizumab, and the
results of the ITC for comparators. Incorporation of the ITC results into the economic
analysis was challenging, with the analysis projecting clinically implausible PFS and
OS estimates. The adjustments made to avoid these scenarios may overestimate
the treatment effect for comparators. This uncertainty is largely a result of the
evidence base available at time of submission, which is limited to single arm studies.

This uncertainty will be resolved with the availability of controlled phase Il data.

The model expressed treatment effect in QALYs. Costs for all therapies included
drug cost, administration cost, resource use, and adverse event management.
Time-to-treatment discontinuation data were available for atezolizumab. For

comparators these data were not publicly available, as such PFS was used as a
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proxy for treatment duration, consistent with the approach used in other oncology

appraisals.

Atezolizumab provided 3.74 life-years in 1L, an increase of 1.91 compared to
gemcitabine + carboplatin. In 2L, atezolizumab was projected to provide 1.69 life-
years, an additional 0.73 as compared to paclitaxel — the most relevant 2L
comparator for English clinical practice. Despite the conservative approach
employed for the assessment of comparative effectiveness, these results
demonstrate the significant survival benefit that atezolizumab is expected to provide

over current treatment options.

In 1L, atezolizumab provides an incremental gain of 1.34 QALYs over gemcitabine +
carboplatin. In 2L, 0.53 QALY's are gained over paclitaxel. In the absence of robust
HRQoL data in mUC, the utility values for all therapies were assumed equal whilst
patients are on treatment. This is a conservative approach, as it does not account
for the expected disutility associated with the tolerability profile of chemotherapy.
The utility value for patients’ off-treatment was identical regardless of their allocated
treatment prior to discontinuation. As such, any QALY gain provided by
atezolizumab over comparators is derived from extending time in PFS or extending

patient life.

The base-case incremental cost-effectiveness ratios (ICERs) comparing first line
treatment of atezolizumab to gemcitabine + carboplatin, is £44,158 (Table 4). ICERs
in second line are £131,579 versus docetaxel, £104,850 versus paclitaxel and
£98,208 versus BSC (Table 5).

Executive Summary Conclusion

Atezolizumab has proven clinical benefit over historical controls, and is anticipated to
provide significant benefit over currently available therapies. Critically, for
responding patients, it delivers the type of long-lasting disease remissions not seen
with conventional therapy for mUC but increasingly seen as typifying effective
immunotherapies, such as those recently approved by NICE for the treatment of
melanoma and lung cancer. This hypothesis will be fully resolved with availability of
phase Ill data in 2017 for 2L and 2020 for 1L. However, due to data limitations on
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the current evidence for atezolizumab and relevant comparators, the cost-utility
analysis is uncertain for relative treatment effects, and utility of patients with mUC.
Considering the high unmet need, and clinical promise of atezolizumab, Roche
proposes atezolizumab should be available for mUC patients via the Cancer Drugs
Fund. This interim funding solution will provide patients access to this important new
medicine until availability of phase Il clinical trial data, which will resolve the most

significant uncertainties.
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Table 4: Incremental cost-effectiveness results (1L)

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

Atezolizumab £77,211 3.74 |2.69

Gemcitabine + | £18,106 1.84 |1.35 £59,106 1.91 1.34 £44,158

carboplatin

ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years

Table 5: Incremental cost-effectiveness results (2L+)

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

Atezolizumab £71,868 1.69 |1.23

Docetaxel £9,439 1.04 |0.76 £62,430 0.65 0.47 £131,579

Paclitaxel £16,606 0.96 |0.71 £55,262 0.73 0.53 £104,850

BSC £4,836 0.75 |0.55 £67,032 0.94 0.68 £98,208

ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years
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2 The technology

2.1 Description of the technology

Brand name: Tecentriq®
Generic name: atezolizumab
Therapeutic class: anatomical therapeutic chemical (ATC) code: not yet confirmed

Overview of atezolizumab: Atezolizumab is a monoclonal antibody that binds to
and inactivates a protein called programmed death ligand 1 (PD-L1), which leads to
downstream activation of T cells that can detect and attack tumour cells (F.
Hoffmann-La Roche Ltd, 2016a)

PD-L1 is an immune checkpoint protein expressed on both tumour cells (TC) and
tumour-infiltrating immune cells (IC) (Meng et al., 2015). PD-L1 binds to two known
inhibitory receptors expressed on activated T cells (PD-1 and B7.1) to inhibit T-cell
proliferation, cytokine production and cytolytic activity and thus restrict tumour cell
killing (Chen and Mellman, 2013, Herbst et al., 2014, Schmid P et al., 2015).

Figure 1: PD-L1 is expressed on tumour cells
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Overexpression of PD-L1 in tumour cells has been associated with poor prognosis in
patients with several cancers (Thompson et al., 2006, Hamanishi et al., 2007, Hino
et al., 2010, Mu et al., 2011). Therefore interruption of the PD-L1/PD-1 and PD-
L1/B7.1 pathway represents an attractive strategy for anti-tumour response (Chen
and Mellman, 2013, Ohaegbulam et al., 2015).

Programmed death-ligand 2 (PD-L2) is an alternative ligand that can bind to PD-1 if
PD-L1 is inhibited (Herbst et al., 2014). Based on this, targeting PD-L1 rather than
targeting PD-1 preserves the PD-L2/PD-1 interaction, and potentially avoids

autoimmune reactions in healthy tissue (Harshman et al., 2014).

Atezolizumab is a humanised IgG1 monoclonal antibody which binds directly and
selectively to PD-L1 on the surface of TC and IC, preventing it from binding to PD-1
and B7.1 (Inman et al., 2016). This prevents down-regulation of T-cell activity while
allowing for the priming of new T cells. Atezolizumab does not cause antibody-
dependent cell-mediated cytotoxicity (ADCC) as it is FcyR-binding deficient,
therefore it cannot bind to Fc receptors on phagocytes (Herbst et al., 2014, Inman et
al., 2016). This is important because PD-L1 is heavily-expressed by T cells and other
leukocytes and binding of a monoclonal antibody to their cell membrane could result
in ADCC-mediated depletion of tumor-specific T cells; an event which could worsen

antitumor immunity rather than improving it(Inman et al., 2016).

Figure 2: Mechanism of action of atezolizumab - atezolizumab inhibits binding of PD-L1 to PD-1 and B7.1
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2.2 Marketing authorisation/CE marking and health technology
assessment

An application for EU Marketing Authorisation was made for Atezolizumab on 20"

April 2016. Committee for Medicinal Products for Human Use (CHMP) opinion is

anticipated in [l with regulatory approval expected in_ ||

Indication wording has been submitted; however this may be modified following

comments from the CHMP:

o Atezolizumab is indicated for the treatment of adult patients with locally
advanced or metastatic urothelial carcinoma after prior chemotherapy or who
are considered cisplatin ineligible

o Atezolizumab is indicated for the treatment of adult patients with locally
advanced or metastatic non-small cell lung cancer (NSCLC) after prior

chemotherapy

The draft SmPC is included in appendix 8.1. As noted in the draft summary of
product characteristics (SmPC), this medicine will be contraindicated to people who
demonstrate hypersensitivity to atezolizumab or to any of the excipients below:

J L-Histidine

J Glacial Acetic Acid
J Sucrose

o Polysorbate 20

. Water for injections

The CHMP opinion has not yet been received, therefore the European Public
Assessment Report (EPAR) is not available. As such, information regarding key
regulatory issues, or special conditions of marketing authorisation is not yet

available.

2.2.1 Current availability of atezolizumab

Atezolizumab will be routinely available once Marketing Authorisation is received.
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Atezolizumab is anticipated to be available in the UK under an Early Access to
Medicines Scheme (EAMS), by February 2017. The EAMS indication is:
“Atezolizumab is indicated for the treatment of adult patients with locally advanced or
metastatic urothelial carcinoma treated with a single chemotherapy regimen for
inoperable, locally advanced or metastatic disease”. Access for new patients via the

EAMS will cease once marketing authorisation is received.

On 18t May 2016, atezolizumab was given accelerated Food and Drug
Administration (FDA) approval in the U.S. for patients with locally advanced or
metastatic UC whose disease has worsened during or following platinum-containing
chemotherapy, or within 12 months of receiving platinum chemotherapy either before
(neoadjuvant) or after (adjuvant) surgical treatment (U.S. Food & Drug
Administration, 2016).

Atezolizumab in mUC has also received regulatory approval in Kuwait and South

Korea.

2.2.2 HTA for atezolizumab

The National Institute for Health and Care Excellence (NICE) health technology
assessment (HTA) submission for atezolizumab in non-small cell lung cancer will be
submitted on 16" February 2017 (ID970).

It is anticipated submissions will be made for both indications to the Scottish

Medicines Consortium (SMC). Timelines will follow the usual SMC process.

2.3 Administration and costs of the technology

Please see Table 6 below for details of administration and costs for atezolizumab.
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Table 6: Costs of the technology being appraised

Cost Source
Pharmaceutical Concentrate for solution for infusion (sterile Draft SmPC
formulation concentrate).
Clear, colourless to slightly yellowish liquid.
One vial of 20ml concentrate contains 1,200 mg
atezolizumab, corresponding to a concentration
before dilution of 60 mg/mL.
Acquisition cost The list price for atezolizumab is not yet confirmed | Draft SmPC
(excluding VAT) * with the Department of Health.
The proposed list price for atezolizumab is
£3807.69 per 1200mg vial
Method of administration | Intravenous infusion Draft SmPC
Administered over 60 minutes for initial infusion. .
If tolerated subsequent infusions may be
administered over 30 minutes.
Doses 1200mg Draft SmPC
Dosing frequency Every 3 weeks Draft SmPC
Average length of a It is recommended patients remain on treatment Draft SmPC
course of treatment until loss of clinical benefit or unmanageable
toxicity.
Average cost of a course | The proposed list price for atezolizumab results in | Draft SmPC
of treatment a cost per cycle of £3807.69
Anticipated average Atezolizumab is administrated once every 3 Draft SmPC
interval between courses | weeks, until loss of clinical benefit
of treatments
Anticipated number of Patients should remain on treatment until loss of Draft SmPC
repeat courses of clinical benefit
treatments
Dose adjustments Decision on dose adjustments for management of | Draft SmPC
adverse events is at the prescriber discretion.
Dose modification advice for specified Adverse
Drug Reactions are available within the draft
SmPC.
Anticipated care setting Atezolizumab must be administered under the Draft SmPC
supervision of a qualified healthcare professional.

SmPC, summary of product characteristics

2.4 Changes in service provision and management

No negative service impact is anticipated through introduction of atezolizumab as a

treatment option in England and Wales.

The anticipated indication for atezolizumab is for the treatment of patients with mUC.

It will enter the treatment pathway at a point which patients have received their full
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diagnosis and associated tests, and no additional tests are required to initiate
atezolizumab treatment. Therefore, the addition of atezolizumab as a treatment
option for these patients is not considered an additional cost or resource burden

regarding investigations or tests.

Treatment with atezolizumab should only be initiated and supervised by qualified
healthcare professionals. As such it is anticipated treatment will be in specialist
secondary, or tertiary care centres only. Current therapies available for patients are
administered via IV infusion, by qualified healthcare professionals. The
atezolizumab SmPC does not specify any additional monitoring which may be
required during treatment, as compared to the current standard of care. Monitoring
and dose delays may be required to manage certain adverse events. However this is
not considered additional resource as compared to established clinical practice in
England and Wales, where the current standard of care — cytotoxic chemotherapy —

is associated with significant morbidity and some treatment related mortality.

2.5 Innovation

Targeting T cell receptors to modulate the immune response and target cancers has
been gaining momentum over recent years, starting with Cytotoxic-T-lymphocyte-
associated antigen (CTLA)-4 inhibition, for which ipilimumab is indicated in advanced
melanoma(Bristol Myers Squibb, 2016). More recently PD-1 inhibition is indicated in
advanced melanoma, advanced non-small cell lung cancer (NSCLC), advanced
renal cancer and classical Hodgkin lymphoma(Bristol Myers Squibb, 2017, Merck
Sharp and Dohme, 2016). As the first drug developed within these T cell modulators,
ipilimumab has the longest survival follow up, with 1,861 melanoma patients treated
in a pooled analysis. The three year survival rate was 21% with an apparent plateau
in the survival curve at three years, which extended up to 10 years in some patients
(Schadendorf et al., 2015). This provides substantial credibility to the durability of

such immunomodulatory mechanisms.

Many tumour types, including UC, express PD-L1 either on the tumour cells
themselves or on immune cells that are infiltrating the tumour, and this is often
associated with aggressive tumour behaviour(lnman et al., 2016, Nakanishi et al.,

2007). The PD-1 receptor and its ligand, PD-L1, comprise one of the main immune
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checkpoint pathways that downregulate immune activity (Inman et al., 2016). Rather
than mistakenly recognising tumour cells as part of the normal human body and
being deactivated when they come into contact with tumour cells via the PD-1-PD-L1
checkpoint, they remain active and detect, attack, and destroy tumour cells. By
exposing tumour cells to the immune system and utilising the body’s own immune

system in this way, responses can be both complete and durable in some patients.

No such immunomodulatory therapies are yet available for UC. Atezolizumab is
expected to be the first available in this indication, and inhibits PD-L1, the ligand
within the PD-1-PD-L1 checkpoint. This is distinct from PD-1 inhibition which is
thought to block the interaction with both PD-L1 and PD-L2. In contrast, PD-L1 binds
not only to PD-1 but also to B7.1, another T cell costimulatory molecule, whilst not
binding to PD-L2. These additional interactions are thought to have additional anti-
tumour activity. The B7.1 appears to function uniquely to inhibit T cell responses,
and so inhibition of B7.1 further augments the anti-tumour response (Butte et al.,
2007). PD-L2 has been demonstrated in pre-clinical models to preferentially enhance
T helper (TH)1 responses whilst allowing suppression of tumour-promoting TH2
responses. Theoretically, leaving this intact should further enhance the anti-tumour
responses (Chen et al., 2012). These additional interactions may not be realised by
targeting PD-1 alone (Chen et al., 2012).

In comparison to conventional chemotherapy, atezolizumab exploits evolutionary
mechanisms which, once activated, can maintain responses in some patients.
Recent chemotherapeutic advances in bladder cancer have only demonstrated gains
in PFS, with no change in OS for these patients. As will be discussed further in
Section 0, outcomes in UC have been generally poor with limited therapeutic options
and poor quality of life for patients who progress to more advanced disease. Only
two new drug treatments have become available for the treatment of advanced
bladder cancer in the last two decades — in the first line gemcitabine plus cisplatin
replaced the older MVAC (methotrexate, vinblastine, doxorubicin and cisplatin)
regimen on the basis of better tolerability, although it improved neither overall or
progression-free survival nor response rate(Sun Pharma, 2016). Whilst at second-
line, vinflunine was approved in 2009 despite its failure to improve OS compared

with supportive care alone, and was subsequently not recommended for use by
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NICE(Pierre Fabre Ltd, 2015, National Institute for Health and Care Excellence,
2013). The approval of these two agents by the EMA on the basis of modest benefits
is indicative of the extent of the unmet therapeutic need in this area. In comparison,
and as demonstrated with earlier immunomodulatory agents in other cancers, early
trials already demonstrate promising survival gains, with atezolizumab represents a

step change in the management of bladder cancer.

In June 2014, the United States FDA recognised the potential of atezolizumab in this
area by granting it “breakthrough therapy designation” for the treatment of patients
previously treated for mMUC who are PD-L1 positive (FDA, 2016). This designation is
granted to potential new drugs for serious or life-threatening disease where early
clinical evidence suggests the drug may demonstrate substantial improvement
compared with existing therapies, and was created to expedite development and

review time of these therapies.

In the UK the MHRA awarded atezolizumab “Promising Innovative Medicine” (PIM)
status in April 2016, and by February 2017 positive opinion for an Early Access to
Medicine Scheme (EAMS) is anticipated to be received. The EAMS will be
conducted for atezolizumab in “the treatment of adult patients with locally advanced
or metastatic urothelial carcinoma after disease progression following one prior
platinum-containing chemotherapy regimen regardless of its setting (neoadjuvant,
adjuvant, or metastatic)” indicating that they felt the treatment offered significant
advantages over existing treatment options in an area of high unmet therapeutic

need.

Observing only the end-points traditionally used in oncology trials (ORR, PFS),
immunotherapy advantages over traditional chemotherapy may appear modest.
However, in those patients who develop a response, these responses are
demonstrating durability, with the potential for long-term survival. Durable responses
have been observed with atezolizumab in UC, including subsets of heavily pre-
treated with pre-defined poor prognostic factors, who in the phase | trial have
demonstrated a 2 year OS rate of 30.3%.(F. Hoffmann-La Roche Ltd, 2014) As a

class of drugs, immunotherapies have been recognised to demonstrate ongoing
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survival advantages to patients which have been considerably higher than historical

standards with chemotherapy.

Atezolizumab represents a new paradigm in cancer treatments in mUC. As the first
immunotherapy in mUC, atezolizumab represents a clinically significant innovative
therapeutic option for the treatment of patients, which will provide significant positive

impact on patients’ lives.

3 Health condition and position of the technology in the

treatment pathway

3.1 Disease Background

Bladder cancer is the tenth most common cancer in the UK. In 2014, there were
10,063 new cases of bladder cancer in the UK, and 5,369 deaths were attributable to
bladder cancer (CRUK, 2017a) (CRUK, 2017b). The most common subtype is
urothelial carcinoma (UC) (90%), the majority of the remainder being squamous cell
bladder cancer (5%) and adenocarcinoma of the bladder (1-2%) (CRUK, 2017d).
Patients are classified according to the stage of disease; early non-muscle-invasive
bladder cancer (NMIBC), muscle-invasive bladder cancer (MIBC) or metastatic

cancer.

Urothelial carcinoma — historically more commonly termed transitional cell carcinoma
(TCC) — describes cancer deriving from the cells which line the bladder wall and the
ureters. The bladder is the predominant location for UC, but tumours can also

originate in the renal pelvis, urethra, or ureter, which are also lined by urothelial cells.

There are a number of well-known risk factors for bladder cancer, including
increasing age, smoking, and some industrial chemicals(Burger et al., 2013, Ploeg et
al., 2009). Bladder cancer is primarily a disease of the elderly, with around half of all
new cases of bladder cancer occurring in people aged 75 and over (CRUK, 2017c).
Since the 1970’s it is reported that the incidence of bladder cancer has decreased by
27% in the UK (CRUK, 2017a), a trend mirrored across Western countries and
thought to be attributable to the changing habits of cigarette smoking, and a

reduction in exposure to industrial chemicals (Ploeg et al., 2009).
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3.2 Course and prognosis

The most common early symptom of bladder cancer is haematuria, which is
experienced by approximately 80% of people with bladder cancer (Mullassery,
2010). Other symptoms include increased frequency and urgency of urination and
pain when passing urine. Because these symptoms are usually highly visible to the
patient themselves, patients will often present early to the healthcare services, which
means that bladder cancer is often diagnosed early (Kaufman et al., 2009, American
Cancer Society, 2015).

Most patients presenting with bladder cancer will be diagnosed initially with NMIBC,
cancer that involves the urothelium, or the connective tissue layer (lamina propria)
that connects the surface lining to the main muscle coat. This form is highly
treatable, but has a high risk of recurrence (National Collaborating Centre for
Cancer, 2015, Kaufman et al., 2009). Up to 45% of patients with NMIBC will
eventually progress to MIBC (Sylvester et al., 2006), and 20-50% of patients with
MIBC will eventually progress to metastatic disease (Feifer et al., 2011, Mak et al.,
2014, Millikan et al., 2001).

Global data suggests the 5 year survival rate for localised NMIBC is 69%, dropping
to 34% for those with regional spread, and 6% for metastatic disease (Howlader et
al., 2011). Metastatic disease remains incurable with currently available therapies.
The average life expectancy for mUC is 14-15 months in patients who are suitable
for optimum systemic treatment and 8 months without treatment(Guancial et al.,
2015, Sonpavde et al., 2010). This submission concerns the use of atezolizumab in

locally advanced and metastatic disease.

3.3 Burden of illness

Symptoms at the time of diagnosis have been discussed earlier in this section.
Ongoing symptoms related to bladder cancer can occur in some patients, the most
significant of which include bleeding from the bladder and pain at the site of the
primary tumour, or sites of metastatic disease. In addition, increased frequency and

urgency of urination and pain when passing urine can also occur.
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There is limited quantitative information relating specifically to the impact of the
disease and its symptoms on patients’ quality of life (QoL), as opposed to the impact
of interventions, especially surgical interventions in the earlier disease setting. In
addition, there is no single QoL tool that is used preferentially in bladder cancer
(Gerharz et al., 2005).

In a prospective study of 60 genitourinary cancer patients, bladder cancer sufferers
were found to have the highest depression and anxiety levels (Rispoli et al., 2005).
In addition, the advanced age of many patients means they often have multiple
comorbidities and pre-existing impairments of activities of daily living which can have
an impact on treatment decisions (Guancial et al., 2015). For those patients who
have progressed from earlier stages of disease, these symptoms are often
superimposed on the long term issues arising from surgical interventions such as
cystectomy. 20-50% of these patients will progress to metastatic disease despite
these interventions (Feifer et al., 2011, Mak et al., 2014, Millikan et al., 2001).

For those patients who have disease which progresses despite available treatments
(including chemotherapy in the metastatic setting), intractable bleeding from the
bladder is one of the most serious terminal complications for patients with bladder
cancer. This can be difficult to manage, and may require hospitalisation for ongoing
management. Patients with severe haematuria are often elderly and already

extremely frail (National Collaborating Centre for Cancer, 2015).

In summary, there is a paucity of data demonstrating the impact of mUC and their

treatments, especially in the metastatic setting, on quality of life

3.4 Unmet medical need

The lack of tolerable and effective treatment options for patients with mUC, and
especially of approved options offering any proven survival benefit in the second line

setting, is widely recognised.

3.4.1 Untreated metastatic disease

In the metastatic setting, the mainstay of treatment is chemotherapeutic regimens.
These will be discussed in more detail in section 3.5 but are not universally

applicable to all UC patients. It is widely recognised only 50% of patients are eligible
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for cisplatin based doublet chemotherapy, which is considered to be the standard of
care for first line therapy. UC is largely a disease of the elderly and patients may be
ineligible due to age- and disease-associated decline in their performance status,
renal function, and other comorbidities including hearing loss. Smoking is recognised
to be a risk factor for UC, often with additional co-morbidities, including pulmonary or
cardiovascular disease, which leads to an accelerated deterioration in renal function
(de Vos and de Wit, 2010). There has been recognition of this disconnect between
the recommended treatments and the number of ineligible patients for some time,
and although trials have been designed specifically for these patients ‘unfit’ for
cisplatin based chemotherapy, there is still a high unmet need (Galsky et al., 2011).
With current practice, these patients would typically receive carboplatin based
chemotherapy regimens in the first line setting, with a median overall survival of 9.3
months (De Santis et al., 2012).

3.4.2 Relapsing metastatic disease

Regardless of whether they received cisplatin or carboplatin, nearly all patients
experience disease progression after first-line chemotherapy and require second-line
therapy. Vinflunine is the only approved therapy in the second line setting in the EU,
although it has not been recommended for use in the NHS. It has not been shown to
significantly improve overall survival compared with BSC alone. (National Institute for
Health and Care Excellence, 2013). Since this time, no further advances in
treatment have been made, and vinflunine remains the only licenced drug in this
indication. No other strong evidence of benefit exists to guide treatment decisions in
the second line setting (Witjes et al., 2014, Bellmunt et al., 2014).

There is a pressing need for improved treatments for mUC, particularly for untreated

patients unable to receive cisplatin and universally in the second line setting.
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3.5 Clinical pathway of care
3.5.1 A summary of first and second line treatments in mUC

First-line treatment

For patients who are fit enough, chemotherapy is the main treatment option for
advanced or mUC. Metastatic UC is incurable with currently available treatments
and the aim of chemotherapy in this context is to prolong life and palliate or alleviate
symptoms (National Collaborating Centre for Cancer, 2015) . In the first-line setting
for patients who are otherwise physically fit (ECOG-PS 0 or 1) and have adequate
renal function (typically defined as a glomerular filtration rate [GFR] of 60
ml/min/1.73m2 or more), NICE recommend offering a cisplatin-based chemotherapy
regimen (such as cisplatin in combination with gemcitabine, or accelerated [dose-
dense] methotrexate, vinblastine, doxorubicin and cisplatin [MVAC] in combination
with granulocyte-colony stimulating factor) (National Institute for Health and Care
Excellence, 2015b). These recommendations are based on results from a
randomised trial of gemcitabine + cisplatin vs MVAC in 405 patients with incurable
locally advanced or metastatic bladder cancer. Median OS in the 1L setting was 14
months for gemcitabine + cisplatin vs 15.2 months for MVAC (hazard ratio [HR], 95%
Cl1 1.09; 0.88-1.34). However, both regimens were characterized by high rates of
grade 3-4 anaemia (27.1% vs 17.8%), thrombocytopenia (57.1% vs 20.8%) and
neutropenia (70.9% vs 82.2%). In addition, neutropenic sepsis occurred in 11.9% of
patients in the MVAC arm.

For patients not eligible for cisplatin, but who may benefit from systemic therapy,
NICE recommends offering carboplatin in combination with gemcitabine. This is
estimated to be up to 50% of patients in the first line setting (De Santis et al., 2009).
Given the recognised need to establish a treatment standard in patient unfit for
therapy with cisplatin, the EORTC Study 30986 was conducted. This was a
randomised trial in 238 patients unfit for cisplatin-based chemotherapy, comparing
the carboplatin based regimens; gemcitabine and carboplatin or methotrexate,
carboplatin and vinblastine (M-CAVI)(De Santis et al., 2012). After a median of 4.5
years follow-up there were no differences in overall survival (9.3 months vs 8.1
months, HR 0.94, 95% CI 0.72 to 1.02) and progression-free survival (HR 1.04, 95%
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Cl1 0.8 to 1.35) between the two treatments. Gemcitabine + carboplatin produced a
lower rate of severe acute toxicity than M-CAVI (9% vs. 21%). There were no
differences between treatments for changes in HRQoL from baseline to end of cycle
2, although mean scores were not reported and there was less than 50% completion
rate after the baseline assessment. Gemcitabine + carboplatin became the
recommended standard of care following this trial based mainly on its improved
toxicity profile (De Santis et al., 2012). Regardless of treatment in the first line
setting, most patients experience disease progression and may require second-line
therapy, subject to eligibility (Bellmunt et al., 2013).

Second-line treatment

Vinflunine (a vinca alkaloid) is a single agent chemotherapy licensed for the
treatment of adult patients with advanced or metastatic transitional cell carcinoma of
the urothelial tract after failure of a prior platinum-containing regimen, and is the only
medicine specifically approved in the EU in this disease setting. In the EU, vinflunine
was approved on the basis of a single randomized Phase Il study which compared
vinflunine and BSC with BSC alone, in 370 patients with advanced UC, progressing
after platinum-containing therapy (Bellmunt et al., 2009). In this trial, patients were
only permitted one prior therapy for metastatic disease (2L patients only). The intent-
to-treat (ITT) analysis showed an improvement in response rate (8.6% vs. 0%) but
did not show a statistically significant OS benefit for vinflunine with BSC compared
with BSC alone (6.9 vs. 4.6 months; HR = 0.88; 95% CI: 0.69, 1.12; p = 0.287). Key
toxicities included Grade 3 or 4 neutropenia (50%), anaemia (19%), fatigue (19%)
constipation (16%), nausea (2%), and vomiting (3%). It is not recommended by NICE
(National Institute for Health and Care Excellence, 2013) as clinical effectiveness
was not deemed to have been conclusively demonstrated and there were concerns
over tolerability in this setting. Vinflunine is therefore not routinely used in clinical

practice in the UK.

Since the vinflunine appraisal, NICE has published guidance on the diagnosis and
management of bladder cancer (National Institute for Health and Care Excellence,
2015b). In its recommendations, the National Collaborating Centre for Cancer

(NCCC) stated that management options for people who progress on or relapse after
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first line treatment are controversial, and their prognosis is poor with median survival
measured in a few months. Similar variability in second line practices were also
noted by the ESMO Guidance Working Group (Bellmunt et al., 2014), and there is a
wide variety of practice in whether to offer second line therapy to such people.
Current opinion is that second line response rates are between 10-12%, regardless
of the therapeutic agent used, and are often short lived (Pimlack, 2016). Additional
consideration should be given to the toxicity of current treatments, so the overall
clinical benefits of the available treatments are often questionable. The only
evidence of second line practice in the UK comes from a survey, which represented
28 of the 42 main UK cancer centres treating UC. It shows a number of monotherapy
agents being used in the second line, including docetaxel, and paclitaxel (Lamb et
al., 2014) which our clinical advisors suggest are the most widely used agents in the

UK, albeit based on a very limited evidence base.

3.5.2 Conclusion

Although multiple treatment options are available for earlier stages of bladder cancer
which lead to positive treatment outcomes in many cases, advanced metastatic
disease remains an area of extremely high unmet need. The characteristics of the
population diagnosed with UC are such that there are a significant proportion of
patients who are ineligible for the most effective first-line chemotherapy option of
gemcitabine plus cisplatin, and for whom alternative treatment options are needed.
In the second-line setting no treatment has been shown to improve survival. The
only licensed agent, vinflunine, produces a median OS of 6.9 months, even in a
selected population of patients. The limited evidence available for taxane
monotherapy used in clinical practice suggests this approach is also of limited
benefit. Internationally, the current opinion is that response rates to second line
chemotherapies is between 10-12% (Pimlack, 2016). Overall, as suggested by the
NCCC, there is an urgent need for novel therapies that deliver an improved

therapeutic outcome for these patient groups.

3.5.3 Life expectancy, prevalence and incidence of the disease

In 2014, there were 10,063 new cases of bladder cancer in the UK, and 5,369
deaths were attributable to bladder cancer (CRUK, 2017a) (CRUK, 2017b).

Page 47 of 329



Metastatic bladder cancer remains incurable with currently available therapies. The
average life expectancy for mUC is 14 -15 months in the fittest patients who receive
systemic cisplatin-based treatment and 8 months without treatment (Guancial et al.,
2015, Sonpavde et al., 2010).

Survival is highly dependent on the stage of disease at diagnosis, as shown in Table
7. Prognostic factors for poor survival in patients with mUC include advanced stage
of disease at the time of initial diagnosis, Karnofsky Performance Status < 80%, and
visceral metastasis (i.e., lung, liver, or bone) (Bajorin et al., 1999). The presence of
any of these unfavourable features was associated with a median survival of 4
months, compared with 18 months in patients without these features (Loehrer et al.,
1992). For the 4% of patients diagnosed with metastatic disease at initial diagnosis,
global data suggests the 5-year survival rate is 6% (Howlader et al., 2011). Survival
from the point of developing metastatic disease is similar for patients progressing
from earlier disease stages and most individuals dying from bladder cancer do so

from metastatic disease.

Table 7: Incidence and 5-year Survival Rates in Bladder Cancer (Howlader et al., 2011, Kaufman et al.,
2009) (National Collaborating Centre for Cancer, 2015, Sharma et al., 2009, de Vos and de Wit, 2010,
American Cancer Society, 2015)

Classification Stage at Proportion at 5-year Probability of
diagnosis diagnosis relative recurrence

survival rate | Within 5 years

Non-muscle- Non-invasive

i i 51-75% 96% 50-90%
invasive (Tis, Ta and T1) ° ° °
disease

Localised

35%
(T2-4, NO) ° 69%
! Regional o
disease (Tx, N1) % 34%
Metastati Distant/metastat

etastatic ic 4% 6% NA
disease

(Tx, Nx, M1)

3.6 Clinical guidance and guidelines
NICE guidance:
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. NICE guidelines
— Bladder Cancer: Diagnosis and Management (NG2) (National Institute for
Health and Care Excellence, 2015b)
— Suspected Cancer: Recognition and Referral (NG12) (National Institute for
Health and Care Excellence, 2016b)
J NICE Guidance on Cancer Services
— Improving outcomes in urological cancers (CSG2) (National Institute for
Clinical Excellence, 2002)
. NICE Interventional Procedures Guidance
— Electrically-stimulated intravesical chemotherapy for superficial bladder
cancer (IPG277) (National Institute for Health and Care Excellence, 2008)
— Intravesical microwave hyperthermia with intravesical chemotherapy for
superficial bladder cancer (IPG235) (National Institute for Health and Care
Excellence, 2007)
— Laparoscopic cystectomy (IPG287) (National Institute for Health and Care
Excellence, 2009)
. NICE Quality Standards
— Bladder Cancer (QS106) (National Institute for Health and Care Excellence,
2015a)
— Suspected Cancer (QS124) (National Institute for Health and Care
Excellence, 2016b)
. NICE Technology Appraisal Guidance
— Vinflunine for the treatment of advanced or metastatic tranitional cell
carcinoma of the urothelial tract (TA272) (National Institute for Health and

Care Excellence, 2013)

Clinical guidelines:

There are also a number of clinical guidelines relating to bladder cancer
management. Our UK clinical advisors suggested ESMO guidelines (Bellmunt et al.,
2014) are not reflective of UK practice. The most applicable of these to UK practice

are the European Association of Urology (EAU) guidelines (Stenzl et al., 2011 ).
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3.7 Issues relating to current clinical practice

Table 8: Issues relating to current clinical practice

Treatment Summary of key issues Key references
Cisplatin-gemcitabine e Toxicity associated with cisplatin treatment (Abida W,
including neuropathy hearing loss, nausea 2015, von der
and vomiting Maase et al.,
e Upto 50% of patients are not eligible for ég?fi’s[()e?al
cisplatin based treatment "
spiati 2009)
Carboplatin- e Treatment toxicity including neuropathy, (De Santis et
gemcitabine infection, low platelet counts, nausea and al., 2009, De
vomiting Santis et al.,
2012)
Docetaxel ¢ No EU licence for this indication (electronic
e No survival benefit Medicines
Compendium
(eMC), 20164,
Lamb et al.,
2014)
Paclitaxel ¢ No EU licence for this indication (electronic
e No survival benefit Medlcmes_
Compendium
(eMC), 2016b,
Lamb et al.,
2014)
Vinflunine e EU licence but not recommended by NICE (National
. . Institute for
No survival benefit
* v ! Health and
Care
Excellence,
2013, Bellmunt
et al., 2009,
Bellmunt et al.,
2013, Lamb et
al., 2014)

NICE, National Institute for Care and Excellence

3.8 Assessment of equality issues

No equality issues related to the use of atezolizumab have been identified.
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Clinical effectiveness

Summary of Clinical Effectiveness

The clinical effectiveness of atezolizumab in advanced or metastatic UC has
been studied in an open-label Phase Il study and a supportive open-label Phase
la study: IMvigor 210 and PCD4989¢g. Evidence from Phase lll trials is expected
in 2017 in the 2L setting, and in 2020 in 1L cisplatin-ineligble patients

IMvigor 210 investigated the use of atezolizumab in two cohorts relevant to the

scope of this appraisal:

— Cohort 1: first-line patients unfit for cisplatin-based chemotherapy (n=119)

— Cohort 2: patients whose disease has progressed during or following one or
more lines of therapy, including at least one prior platinum-based
chemotherapy regimen (n=310).

The primary endpoint in both populations (ORR) identified a clinically meaningful

improvement with atezolizumab, when considered vs. a historical ORR of 10%

with existing treatment options:

— Cohort 1: Patients treated with atezolizumab had an ORR per IRF
(independent review facility) of 19.3% (95% CI: 12.66, 27.58) at the pre-
planned primary analysis. At 17.2 months median follow-up duration, the ORR
per IRF rose to 22.7% (95% CI: 15.52, 31.27).

— Cohort 2: Patients treated with atezolizumab had an ORR per IRF of 15.1%
(95% ClI: 11.3, 19.6) at the pre-planned primary analysis. At 20-months follow-
up, the ORR per IRF was 15.8% (95% ClI: 11.9, 20.4).

Earlier NICE appraisals have recognised the limitations of using ORR and PFS in

the assessment of immunotherapies: OS and DOR are generally regarded as

having greater value

— DOR: median values not reached in either population (July 2016 datacut)

— Median OS: cohort 1 = 15.9 months (95% CI, 10.4 to NE); cohort 2 =7.9
months (95% ClI, 6.7-9.3)

Only single arm studies are currently available for atezolizumab and many of the

comparators of interest.

Derivation of comparative efficacy required the development of a prediction

model using prognostic factors from IMvigor 210, effectively building an

atezolizumab ‘arm’ into the comparator trials, allowing a NMA to be constructed
for OS
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4.1 ldentification and selection of relevant studies

4.1.1 Search strategy overview]

A systematic literature review (SLR) was conducted between June and August 2016
to identify all relevant published and unpublished randomised controlled trial (RCT)
and non-randomised controlled clinical trial (CCT) evidence relating to
pharmacological treatments used in the indications for atezolizumab, i.e. locally
advanced or mUC after prior chemotherapy (i.e. second-line, third-line, and
subsequent lines), as well as first-line use in those patients who are considered

cisplatin-ineligible.

The aim of this SLR was to identify studies eligible for an indirect comparison with
atezolizumab in either of the two indications mentioned above. The atezolizumab
registration study — NCT02108652 (IMvigor 210) — is a single-arm Phase || study,
therefore RCTs, CCTs, and single-arm trials were considered. The SLR was not
restricted to comparators only relevant for the UK (i.e. gemcitabine plus carboplatin
in 1L cisplatin-ineligible patients and BSC, docetaxel and paclitaxel in 2L and
subsequent lines), but comprised therapeutic classes and a broad range of potential
comparators. The goal was to capture current and upcoming treatments for all

markets in the relevant indications for atezolizumab.

4.1.2 Search strategy details

Table 9 contains details of the sources that were searched.

Table 9: List of sources used in the search strategy

Type of database Database Database provider | Date of search
Bibliographic Medline (includes Medline in DIMDI (Deutsches June 20, 2016

Process and other non-indexed Institut fir

citations (with status: publisher, in- Medizinische

data review or Pubmed-not-Medline) | Dokumentation und

Information)

Embase Embase.com June 20, 2016

Cochrane Library (includes Wiley — Cochrane June 20, 2016

Cochrane Reviews, Database of Library

Abstracts of Reviews of Effects

(DARE), Cochrane Central Register

of Controlled Trials, Health

Technology Assessment (HTA)

Database, NHS Economic

Page 52 of 329




Evaluation Database (NHSEED))

Study registries International Clinical Trials Registry - July 13, 2016
Platform (ICTRP)
EU Clinical Trial Register - July 6, 2016
(https://www.clinicaltrialsregister.eu/)
US National Institute of Health’s - July 5, 2016
(NIH) clinical trial registry
(clinicaltrials.gov)
Conference American Society of Clinical - July 25, 2016
abstracts (Event Oncology (ASCO)
(zig‘tltz?*from 2015- ASCO Genitourinary Cancers - July 25, 2016
Symposium (ASCO-GU)
Cancer Survivorship Symposium - July 25, 2016
ASCO Annual Meeting - July 25, 2016
European Society of Medical - July 26 + July 29,
Oncology (ESMO) / European 2016
Cancer Congress (ECCO)
ESMO Symposium on Immuno- - July 29, 2016
Oncology
European Association of Urology - July 28, 2016
(EAU)
European Meeting on Urologic - July 25, 2016
Cancers (EMUC)
American Urological Association - July 28, 2016
(AUA)
HTA-Agencies and | Canadian Agency for Drugs and - 30 Aug, 2016
Drug Regulatory Technologies in Health (CADTH)
Agencies Common Drug Reviews (CDR)
Reports
CADTH pan-Canadian Oncology - 30 Aug, 2016
Drug Review
Pharmaceutical Benefits Advisory - 31 Aug, 2016
Committee (PBAC)
National Institute for Health and - 31 Aug, 2016
Care Excellence (NICE)
National Institute for Health - 30 Aug, 2016
Research (NIHR)
U.S. Food and Drug administration - 31 Aug, 2016
(FDA)
European Medicines Agency (EMA) - 31 Aug, 2016

*Only conferences searched which had at least one hit are included here.
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4.1.3 Study selection

4.1.3.1 Inclusion/exclusion selection criteria

The eligibility criteria (based on the PICO framework) used for the SLR are

presented in Table 10.

Table 10: Eligibility criteria for systematic literature review of RCT evidence

Domain Inclusion criteria Exclusion criteria
Population Patients with locally advanced/metastatic Patients <18 years of age
urothelial carcinoma (excluding adjuvant Healthy patients
and neoadjuvant stages of the treatment . .
pathway) Animal studies
Subgroups include: Disease stages Il and lower
e 1stline therapy cisplatin-ineligible
e 2nd line therapy
e 3rd line therapy or more
Subpopulations PD-L1 expression (PD-L1
expression 2/3) to be considered
Intervention Any other pharmacological intervention Not including intervention of

used for patients in the first- or later lines of
therapy for advanced/metastatic urothelial
carcinoma (investigational (phase lI/111/IV)
and licensed), such as:

e Atezolizumab
¢ Nivolumab

e Pembrolizumab
e Vinflunine

e Vinblastine

e Gemcitabine

o Pemetrexed

o Docetaxel

o Paclitaxel

¢ Nab-paclitaxel
e Ifosfamide

e  Fluorouracil

e Methotrexate
e Carboplatin

e Cisplatin

e MVAC (methotrexate, vinblastine,
doxorubicin and cisplatin)

e Doxorubicin

¢ Granulocyte colony stimulating
factor

e Vandetanib
e Afatinib
e Pazopanib

interest
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e Avelumab

e Ramucirumab
e Palbociclib

e Everolimus

o Gefitinib

e Erlotinib

e Cetuximab

e Panitumumab
e Trastuzumab

e Lapatinib

e Dovitinib

e Bevacizumab
o Aflibercept

e  Sunitinib

e Cabozantinib

e Cabazitaxel

e Eribulin

e Ipilimumab

And any other applicable chemotherapies,
immunotherapies, antineoplastic agents,
antineoplastic protocols, molecular-targeted
therapies, cancer vaccines, protein kinase
inhibitors, angiogenesis inhibitors, taxanes,
taxoids, etc.

Comparators ¢ Any pharmacological intervention Radiotherapy, surgery, and other
used non-pharmaceutical treatments
e Placebo
o Best supportive care
Outcomes Studies to be included must evaluate at Not including outcome of interest

least one of the following endpoints:
e Overall survival (OS)
e Progression free survival (PFS)
e Time to progression (TTP)
e Objective response rate (ORR)
e Complete response (CR)
e Partial response (PR)
e Stable disease (SD)
e Progressive disease (PD)
e Disease control rate (DCR)
e Duration of response (DoR)

e Health-related quality of life
(HRQoL) (EORTC-QLQ-C30)

e Safety outcomes (not used for
study selection)

Study design

e Randomised controlled trials
(RCT)

¢ Non-randomised controlled trials
(CCT)

Phase | studies, reviews
(systematic and non-systematic),
meta-analyses, HTA, guidelines,
cross-sectional and claims data
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e Single-arm trials analysis, retrospective chart
reviews and analysis of hospital
databases and registry,
prospective consecutive patients,
observational studies, patient
programs, case reports

HTA, Health Technology Assessment

There were no restrictions to the timeframe of the bibliographic search and search of
the study registries, however, the search for conference abstracts was restricted to
2015-2016 (Table 11).

Table 11: Further parameters and restrictions for the systematic literature search

Language Publications with abstract in English included but full text in a language
other than English, French, German, Italian, Spanish will not be included (it
will only be listed for information)

Country No restriction

Timeframe No restriction in bibliographic search and search of study registries

Restriction to conferences from 2015-2016 with respect to separate search
for conference abstracts

Publication type e Full-texts, congress abstracts erratum to a study included
e Congress proceedings, oral presentation, letters, comments not
included

4.1.3.2 Review strategy

Literature identified was initially assessed based on the title and abstract according
to the predefined inclusion / exclusion PICO criteria (Section 4.1.3.1, Table 10).
Papers not meeting the inclusion criteria were excluded and allocated a “reason
code” to document the rationale for exclusion. Papers included after this stage were
assessed based on the full text, yielding the final data set for inclusion. The full texts
of these studies were screened and those potentially suitable for NMA were selected

(See Section 4.10 for indirect and mixed treatment comparisons).

The selected sources were reviewed in detail and all study- and patient-related
information, clinical outcomes and QoL data of interest extracted into data
spreadsheets. A second reviewer independently reappraised the extracted data. In
case of any discrepancies, a consensus was sought by discussion or by consultation

with a third reviewer.
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4.1.4 Search results

The systematic literature search for RCTs, CCTs and single-arm trials on

atezolizumab and its comparators retrieved 18,858 citations (Table 12).

Table 12: Systematic review literature database search results

Database RCT CCT Combined (including
duplicates)

Medline 7,193 3,104 7,826

Embase 4,195 9,851 10,105

Cochrane

Library i ) 927

Total

(including 18,858

duplicates)

Total (after

removing

3567 15,291

duplicates)

CCT, Non-randomised controlled trial; RCT, randomised controlled trial

Additionally, hand searches on study registries and conference websites were
performed to complement the literature search. To complete information retrieval,
websites of HTA and Drug Regulatory Agencies (Canadian Agency for Drugs and
Technologies in Health [CADTH], CADTH Common Drug Review [CDR] Reports,
CADTH pan-Canadian Oncology Drug Review, Pharmaceutical Benefits Advisory
Committee, NICE, National Institute for Health Research, U.S FDA, European
Medicines Agency [EMA]) were searched for additional information on comparators
eligible for the network-meta analysis. A total of 18,909 records were retrieved for

selection.

The original literature search conducted in June and July 2016 revealed a total of
23,893 citations. After excluding duplicates (n=4,984) and screening against
inclusion / exclusion criteria, 18,050 titles / abstracts were excluded (Figure 3). In
total, 864 citations were found to be eligible for the screening at full-text level: 542
records from the search, supplemented by 44 conference abstracts, 273 records

from study registers and 5 records from an internet search.

After full-text screening, 233 publications were selected for inclusion in the review,

169 full texts from database searching, 44 records identified through conference
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websites, 19 records from study registries, and 1 publication from an internet search.
Due to the large number of studies included in the review, the studies were divided
into categories in order to prioritise them in terms of the importance of the
comparators in the trials. Priority 1 studies included only those with one of the
following interventions identified as relevant comparators based on clinical guidelines
and standards of care in the UK, France, Australia, Canada and Sweden: BSC,
carboplatin plus paclitaxel, docetaxel, paclitaxel, nab-paclitaxel, vinflunine,
gemcitabine, gemcitabine plus paclitaxel, MVAC, carboplatin, cisplatin, oxaliplatin
(platinum-based re-challenge if >12 months since last dose), pembrolizumab,
nivolumab, and gemcitabine plus cisplatin for 2™ line as well as gemcitabine plus
carboplatin, gemcitabine plus paclitaxel and BSC for the first-line cisplatin-ineligible
population. In total, 74 publications (43 studies) were categorised as priority 1.
Papers not categorised as priority 1 did not include the comparators of interest, as
such these papers were not relevant to the decision problem. These publications
stood for potential inclusion into the NMA.. After screening these 74 full-text
publications to identify those eligible for quantitative synthesis (NMA), 47
publications were identified as eligible. The PRISMA flow diagram for the study

selection process for the clinical effectiveness evidence is shown in Figure 3.
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Figure 3: PRISMA flow diagram of the study selection process

Identification

Screening

Eligibility

Included

Records identified
through database
searching

n=18858
(Medline/Medline in Process:

Conference abstracts

of congress websites or
journal supplements

identified through search

Records identified
through searching study
registries
n =2689

n=7826, Embase: n=10105, n =2346
Cochrane Librarv: n=927)
y y y

Records after removal of duplicates

n =18909

(n = 15291 records from database searching, n = 1646 conference abstracts,
n = 1972 records from searching study registers)

A 4

Records screened
n =18909

(n = 15291 records from database searching, n = 1646
conference abstracts,
n = 1972 records from searching study registers)

A 4

Records excluded

n=18050
(n = 14749 records from database searching, n = 1602
conference abstracts,
n = 1699 records from searching study registers)

Internet search

n=5

A 4

Publications assessed for eligibility
n =864

(n = 542 publications from database searching, n = 44
conference abstracts, n = 273 records from searching study
registers, n=5 from internet search)

v

Publications included in qualitative synthesis

n = 233 (number of publications)

internet search)

Population: n=212
Intervention: n=17
Comparator: n=0
Outcome: n=39
Study Type: n=59
Language: n=42
Duplicate: n=4

Publications excluded, with reasons

n=631
(n =373 records from database searching, n =0
conference abstracts,
n = 254 records from searching study registers, n=4 from

(n = 169 publications from database searching, n = 44
conference abstracts, n = 19 records with results from searching
study registers, 1 publication from internet search)

A 4

Studies eligible for evaluation of quantitative
synthesis (network meta-analysis)

Publications excluded, with reasons
n=159

Interventions not first priority: n = 159

n = 74 (number of publications):
1 line: 11; 2™ line: 63
n =43 (number of studies)*:
1" line: 9; 2" line: 35

Publications excluded, with reasons
n =27
1% line: 7; 2" line: 20
Studies excluded, with reasons*

n=15
1% line: 7; 2" line: 9

}

Studies eligible for quantitative synthesis (network
meta-analysis)
n = 47 (number of publications):
1% line: 4; 2" line: 43
n = 28 (number of studies):
1% line: 2; 2" line: 26

* The eligible studies include the atezolizumab study consisting of 2 parts: Cohort 1 (1st line) and
Cohort 2 (2nd line).

Page 59 of 329



4.1.5 Additional hand search to identify Atezolizumab studies

The 47 publications identified in Figure 3 were hand searched by two reviewers to
identify any trials directly comparing atezolizumab versus any comparator. No
studies were identified; therefore, there are no published randomised-controlled

studies which include atezolizumab.

4.2 List of relevant randomised controlled trials

No RCT evidence was identified. Please see Section 4.1 for further details.

4.3 Summary of methodology of the relevant randomised

controlled trials

No RCT evidence was identified. Please see Section 4.1 for further details.

4.4 Statistical analysis and definition of study groups in the
relevant randomised controlled trials

No RCT evidence was identified. Please see Section 4.1 for further details.

4.5 Participant flow in the relevant randomised controlled trials

No RCT evidence was identified. Please see Section 4.1 for further details.

4.6 Quality assessment of the relevant randomised controlled

trials

No RCT evidence was identified. Please see Section 4.1 for further details.

4.7 Clinical effectiveness results of the relevant randomised

controlled trials

No RCT evidence was identified. Please see Section 4.1 for further details.

4.8 Subgroup analysis

No RCT evidence was identified. Please see Section 4.1 for further details.

Page 60 of 329



4.9 Meta-analysis

One phase |l study was identified for atezolizumab, as such a meta-analysis was not

required or feasible.
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4.10 Indirect and mixed treatment comparisons

Summary of Indirect treatment comparison

Only single arm studies are currently available for atezolizumab and many of
the comparators of interest. As such derivation of comparative efficacy

required several steps:
1 A set of key prognostic factors for mUC were identified

2 Studies for comparators were identified through the SLR. In order to
allow construction of the prediction model, included studies were
required to report at least 1 of the identified key prognostic factors, and

present KM curves for OS and/or PFS

3 This resulted in a total of 7 included comparators studies: 2 for
gemcitabine + carboplatin, 1 for paclitaxel, 2 for docetaxel and 2 for
BSC.

4 A prediction model was built based on the prognostic factors in the
individual patient data (IPD) set for atezolizumab from the IMvigor 210
trial. This model predicted atezolizumab outcomes for the comparator
trials — effectively building an atezolizumab ‘arm’ into the comparator

trials

5 With each single arm comparator trial having a predicted atezolizumab
control group, the analysis proceeded in line with traditional NMA. The
constructed ‘control’ arms allowed inference about relative treatment
effects under trial settings for the competing interventions via traditional
NMA.

6 The NMA included fractional polynomial models for OS, as these models

do not rely on the proportional hazards assumption.

Detail and rationale of all stages are further described below.
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410.1 Literature search

One SLR was conducted to identify all available evidence for treatments in mUC.
Details of the search strategy are available in section 4.1 above. As detailed above,
the literature search did not identify any comparative studies for atezolizumab in
mUC.

The relevant comparators for the appraisal are: gemcitabine + carboplatin for 1L
cisplatin-ineligible patients, and docetaxel, paclitaxel and BSC for 2L patients. As no
comparative data are available for atezolizumab, an indirect treatment comparison is
necessary to conduct incremental cost-effectiveness analysis. Comparative data will
be available in 2017, with a plll study for 2L atezolizumab (IMvigor 211) and in 2020
with a plll study for 1L atezolizumab (IMvigor 130). IMvigor 211 includes 2 of the 3
comparators of interest for 2L treatment (docetaxel and paclitaxel), and IMvigor 130

includes the comparator of interest for 1L treatment (gemcitabine + carboplatin).

4.10.2 Search strategy

The search described in section 4.1 did not limit by intervention. This ensured
inclusion of all relevant evidence for the population. The search identified 43

individual studies which met the inclusion criteria defined in Table 10.

4.10.3 Comparators of interest

The comparators of interest from the appraisal scope are gemcitabine+ carboplatin
for 1L treatment; and paclitaxel, docetaxel or BSC for 2L treatment. Rationale for the

exclusion of certain comparators can be found in section 1.1.

4.10.4 Identification of prognostic factors for prediction model

As the registration study for atezolizumab in mUC is single arm, it was anticipated a
connected network would not be available. Given the availability of IPD for
atezolizumab, a simulated treatment comparison (STC) was planned, and is

described as ‘prediction model’ hereinafter.

The prediction model requires identification of prognostic factors for advanced or
mUC. As described in section 3.5.3, the literature identified performance status and

presence of liver metastases as prognostic factors for poor outcomes in patients with
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mUC. This was taken as a starting point for consideration of prognostic factors in
the prediction model, which was extended to include additional variables for age and
gender. Given the limitations of research in mUC it is difficult to perform a robust
analysis to identify all prognostic factors, particularly when all these factors must also
be reported in published evidence for comparators. The extension of those factors
identified by (Bellmunt et al., 2010) to additional variables was seen as a reasonable
and parsimonious approach to development of the prediction model in this

unresearched area.

The variables used to characterise the study population and to best predict the
clinical outcomes are: age (= 65 years); gender; performance status [ECOG=1 or
Karnofsky Performance Status scale <90%], and; presence of liver metastasis at
baseline (Bellmunt et al., 2010, Agarwal et al., 2014, Pond et al., 2014, Witjes et al.,
2014). Preferably, the prediction model would include only evidence from studies
reporting all prognostic factors, however due to the limited amount of data available
in mUC, studies were included when at least 1 out of the 4 predictors were reported
— although included studies for the comparators of interest all reported minimum 3 of
the 4 factors (Table 17 below).

4.10.5 Study selection for comparative evidence

The SLR confirmed the available evidence network could not be connected to
atezolizumab. Considering this, an additional objective of the SLR was to identify
potential bridging studies which might enable indirect linking between relevant
comparators. These studies may include comparators which are not of interest for
this appraisal. All studies were evaluated regarding their feasibility for the NMA and
excluded if they did not provide enough information. The NMA was planned to
address 4 efficacy endpoints: OS, 12-month OS, PFS and ORR.

Study selection was conducted in two stages.

Stage one: Exclusion of any studies not reporting at least one of the four outcomes
of interest: OS, 12- month OS, PFS and ORR. Following this exclusion a total of 43

studies from 74 publications remained.
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Stage two: Studies were appraised for indirect comparison and NMA feasibility for
each of the 4 priority outcomes and for each of the 2 treatment lines considered,

along the following considerations:

e Building of the study networks and their connectivity

e Assessing the availability of baseline factors associated with the clinical
outcomes of interest

e For OS and PFS outcomes, assessing the presence of Kaplan Meier (KM) curves
in the corresponding publications, to be digitised and used for fractional

polynomial NMA

A list of studies with rationale for exclusion at stage two are included in appendix 8.2.
The primary reason for study exclusion from the NMA was limited data availability
(predictors and KM curves). Following this exclusion a total of 28 studies from 47
publications remained (Table 13 for 1L, Table 14 for 2L).
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Table 13: Trials identified as the evidence base for potential NMA with atezolizumab in the 1%t line setting (Feasibility Assessment)

Trial name / Author Design Interventions (015} 120rgth PFS ORR
(Bamias et al., 2007) Sg‘ﬁ;i ::'Im GEMCITABINE/CARBOPLATIN v NR v v
NCT00014274 (EORTC Study
30986)
GEMCITABINE+CARBOPLATIN
v v
(De Santis et al., 2009) RCT VS. M-CAVI NR NR
(De Santis, 2010)
(De Santis et al., 2012)
Table 14: Trials identified as the evidence base for potential NMA with atezolizumab in the 2"! line setting (Feasibility Assessment)
. . . 12 mth
Trial name / Author Design Interventions (0153 oS PFS ORR
Single arm
(Akaza et al., 2007) Open label GEMCITABINE v v v v
Phase Il
Single arm
(Albers et al., 2002a) Open label GEMCITABINE v NR TTP: v v
Phase Il
AUO trial AB 20/99
(Phase 3) RCT
Phase Il GEMCITABINE + PACLITAXEL (LONG TERM) VS. v NR v v
(Albers, 2008) GEMCITABINE + PACLITAXEL (SHORT TERM)
Open-Label
(Albers et al., 2011)
NCT00315237
(Bellmunt et al., 2009)
(Bellmunt et al., 2009) RCT
(Bellmunt et al., 2013) Phase I VINFLUNINE + BSC VS BSC v v v v
Open label
(Culine, 2010)
(Fougeray, 2012)
(Von der Maase, 2008)
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Trial name / Author Design Interventions (0153 120n;th PFS ORR
NCT00880334
(Choueiri et al., 2012) PE;;Z I DOCETAXEL + VANDETANIB VS DOCETAXEL + v NR v v
e 2 | boublebing
2016)
2011-002424-41 c
. DouI;eI)Iind CISPLATIN+GEMCITABINE+OGX-427 VS. v NR v v
(OncoGenex Technologies, Phase Il CISPLATIN+GEMCITABINE+PLACEBO
2011)_ENREF 17
(Culine et al., 2006) Sg‘ﬁ;ﬁ:ﬂ“ VINFLUNINE v NR v v
(Han et al., 2008) Single arm MVAC v v v v
Ikeda et al., 2011 Single arm GEMCITABINE + PACLITAXEL v v v v
9
(Joly et al., 2009) Single arm PACLITAXEL v v NR v
NCTO01711112
(Kim, 2013) Single arm DOCETAXEL v NR v v
(Kim et al., 2016)
NCT00683059
(KoY, 2010) . ) v v/ (6- v v
(Ko et al., 2013) Single arm NAB-PACLITAXEL months)
(Sridhar SS, 2009, Sridhar SS,
2010, Sridhar SS, 2011)
(Kouno et al., 2007) Single arm PACLITAXEL + CARBOPLATIN v NR v v
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Trial name / Author Design Interventions (0153 120n;th PFS ORR
NCT01426126
Sinale arm PACLITAXEL (POLYETHOXYLATED CASTOR OIL- v NR v v
(Lee J, 2011) 9 FREE, POLYMERIC MICELLE FORMULATION)
(Lee et al., 2012)
(Matsumoto et al., 2007) Single arm GEMCITABINE + PACLITAXEL v v v v
(McCaffrey et al., 1997) Single arm DOCETAXEL v NR NR v
UMINO00003157
PERSONALIZED PEPTIDE VACCINATION (PPV) + v v
(Noguchi M, 2014) RCT BSC NR NR
(Noguchi et al., 2016)
NCT01282463 RCT
Phase Il DOCETAXEL VS. DOCETAXEL + RAMUCIRUMAB v NR v v
(Petrylak DP, 2015) Open label VS. DOCETAXEL + ICRUCUMAB
(Petrylak DP, 2015)
(Srinivas and Guardino, 2005) Single arm GEMCITABINE + PACLITAXEL v NR NR v
(Suyama et al., 2009) Single arm GEMCITABINE + PACLITAXEL v NR NR v
NCT01928394
Single arm NIVOLUMAB v v v v
(Sharma P, 2016)
(Sternberg et al., 2001) Single arm GEMCITABINE+PACLITAXEL v NR NR v
(Takahashi et al., 2006) Single arm PACLITAXEL + GEMCITABINE v NR NR v
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12 mth

Trial name / Author Design Interventions (0153 oS PFS ORR
(Vaishampayan et al., 2005) Single arm PACLITAXEL + CARBOPLATIN v v v v

(Vaughn et al., 2002) Single arm PACLITAXEL v NR NR v

(Vaughn et al., 2009) Single arm VINFLUNINE 4 NR 4 4
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For inclusion in the time-to-event analyses, KM curves for PFS and/or OS were

required. The studies for comparators of interest which were included in the OS and
PFS NMA are listed in Table 15 and Table 16 below, for 1L and 2L respectively. Any
studies from Table 13 and Table 14 which were not included in the PFS and OS

NMA were excluded due to unavailability of KM curves.

As inclusion of therapies additional to this appraisal scope does not facilitate

construction of a connected network, studies assessing comparators not of

relevance for this appraisal are not further described.

Table 15: Studies included for OS and PFS NMA (1L)

Study name/author Study type Interventions KM data available
Single arm Gemcitabine +
(Bamias et al., 2007) . OS and PFS
carboplatin
Phase Il
NCTO00014274
(EORTC Study 30986) Gemcitabine +
carboplatin
(De Santis et al., 2009) RCT vs. 0S
(De Santis, 2010) M-CAVI*
(De Santis et al., 2012)
Single arm
IMvigor 210, cohort 1 Atezolizumab OS and PFS
Phase Il

* study arm not relevant to decision problem, so not included in analysis
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Table 16: Studies included for OS and PFS NMA (2L+)

Study name/author Study type Interventions KM data available
RCT
(Bellmunt et al., 2009) Phase Il Vinflunine + BSC vs 0OS and PFS
BSC
Open label
NCT00880334 RCT
Docetaxel + 0S and PFS
. Phase I vandetanib* vs. an
(Choueiri et al., 2012) docetaxel + placebo
Double-blind
NCT01711112
Single arm docetaxel OS and PFS
(Kim, 2013)
NCT01426126 Paclitaxel
. (polyethoxylated caster OS and PFS
(Lee J, 2011) Single arm oil-free, polymeric
(Lee et al., 2012) micelle formulation)
Personalized peptide
(Noguchi M, 2014) RCT vaccinations* + BSC vs OS and PFS
(Noguchi et al., 2016) BSC
Single arm
IMvigor 210 cohort 2 Atezolizumab OS and PFS
Phase Il

* study arm not relevant to decision problem, so not included in analysis

The reported values of prognostic factors of the studies included in the NMA are

presented in Table 17.
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Table 17: Selected prognostic factors for studies included within NMA

Age (>65 Liver ECOG PS
Author (year) Treatment years) Gender Mets >1
1L
(Bamias et al., 2007) Gier;ggztl);?ii + 0.94 0.82 NA 0.68
NCT00014274
(EORTC Study 30986) Gemcitabine +
(De Santis et al., 2009) carboplatin
(De Santis, 2010) M_\éSAVI 0.65 0.76 0.17 0.83
(De Santis et al., 2012)
IMVigor 210, cohort 1 Atezolizumab 0.83 0.81 0.21 0.62
2L
Arm 1: best supportive
(Bellmunt et al., 2009) care; 0.4 0.78 NA 0.69
Arm 2: vinflunine
NCT00880334 Docetaxel + vandetanib
(Choueiri et al., 2012) | vs. docetaxel + placebo 0.46 0.68 0.38 0.53
N(CKTSJ o 1,); 2 docetaxel 0.46 0.77 0.32 1.00
NCT01426126 (pol etﬁg)(: Illt:t)s(eedl caster
(Lee J, 2011) polyethoxy : 0.17 0.78 NA 0.62
(Lee et al., 2012) oil-free, polymeric
B micelle formulation)
(Noguchi M, 2014) .
(Noguchi et al., 2016) best supportive care 0.50 0.80 NA 0.20
IMvigor 210 cohort 2 Atezolizumab 0.59 0.78 0.31 0.62

Additional methodological details and key patient characteristics are provided in

appendix 8.3, along with a quality assessment of included studies. It is important to

note that while studies were considered comparable to a basic level required for

NMA, there are a number of differences between included trials that require some

caution when interpreting the results, such as: differences in patient populations

including baseline risk, treatment history, differences in trial designs, particularly in

regard to primary efficacy outcome(s) measurements.
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4.10.6 Heterogeneity and risk of bias

The assessment for risk of bias was based on 1) a critical quality appraisal of each
individual study included in the feasibility assessment of the NMA and 2) a
qualitative assessment of the heterogeneity across studies investigating the same

drug.

Critical appraisals were based on the NICE (National institute for Clinical Excellence,
2012)and Cochrane (Cochrane, 2011)checklists for randomised clinical studies and
on an adapted assessment checklist developed by NIH (National Institutes of Health,

2014) for single arm studies.

Criteria for quality assessment considered: adequacy of randomisation method,
allocation concealment, homogeneity of baseline characteristics between treatment
groups and blinding in RCTs. Quality assessment for single arm studies was based
on adequate description and comparability of included study population, and
adequate description of the underlying methods and outcomes. The study quality
assessment was conducted by two independent assessors. The complete summary
of the quality assessment of each study included in the NMA is listed in appendix
8.3.

The study quality was assigned to one of following categories: high, moderate to

high, moderate, low to moderate, or low.

Next, a qualitative assessment of the heterogeneity across studies investigating the
same drug (i.e. study population, dosage, frequency of administration) was
conducted. The degree of heterogeneity between studies investigating the same
drug was assigned to one of following categories: low, low to moderate, moderate,
moderate to high, or high. The distributions of baseline patient characteristics in

included studies are presented in appendix 8.3.

Figure 4 sError! Reference source not found.ummarises the critical appraisal, the

within-study heterogeneity and assessment of risk of bias.

The main differences between the included trials used for the NMA, as shown in the

detailed description below, were:
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o different dosage or frequency of administration of identical drugs derived from
various studies, which were combined in the network
e missing information regarding baseline characteristics

e availability of only one single abstract with limited information and/or quality

A potential source for bias is differing definitions of the same outcomes: for most of
the studies, no specific definition was stated. Studies in 1L treatment have shown a
low to moderate risk of bias. Compared to the atezolizumab study, the two studies
with carboplatin plus gemcitabine were similar regarding median age. Differences

were observed regarding proportion of metastasis and ECOG PS.

The risk of bias of studies intended for the NMA focusing on 2L treatment ranged

from low to high.

The median age of patients enrolled in the atezolizumab study was comparable to
age of patients in the studies selected for the NMA. Regarding other baseline
characteristics (e.g. proportion of male, all site and liver metastases, ECOG PS)

differences were observed.
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Figure 4: Summary of Critical Appraisal, within study heterogeneity and assessment of bias for NMA

included studies
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Atezolizumab versus gemcitabine plus carboplatin
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Atezalizumab versus vinflunine +- BSC
Atezolizumab versus docetaxel monotherapy

Atezalizumab versus docetaxel + vandetanib

Atezolizumab versus best supportive care plus Personalized
Peptide Vaccination

Atezolizumab versus paclitaxel (single arm studies)
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Study quality
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low to moderate
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Heterogeneity / Risk of bias
faualitative)
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low to moderate
moderate

moderate to high
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Only one RCT available

Only one single arm study
available

Construction of connected network

With one single arm study available for atezolizumab in mUC, and the majority of

evidence for comparators also being single arm, traditional indirect treatment

comparisons were not possible.

Comparative data will be available in 2017, with a phase Ill study for 2L

atezolizumab (IMvigor 211) and in 2020 with a phase |l study for 1L atezolizumab
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(IMvigor 130). IMvigor 211 includes 2 of the 3 comparators of interest for 2L
treatment (docetaxel and paclitaxel), and IMvigor 130 includes the comparator of

interest for 1L treatment (gemcitabine + carboplatin).

Until such time, alternative methods must be explored to estimate the comparative
efficacy of atezolizumab to comparators listed in the scope. It is recognised there is
inherent weakness in the comparison of single arm studies to determine a relative

treatment effect. However limitations of the data availability make this unavoidable.
Possible methods of comparison of single arm studies include:

o Naive comparison
. Simulated treatment comparison (STC)

. Matching-adjusted indirect comparison (MAIC)

Naive comparison presents significant risk of confounding bias due to cross-trial
differences. With single arm trials it is unclear which part of the result is attributable
to the treatment (i.e. the treatment effect) and which part is attributable to prognostic
factors or the natural course of disease (the study effect). This method is weak and
alternative methods were explored to avoid naive comparison and account for the

differing trial populations.

STC and MAIC both allow adjustment for cross-trial differences, which is a significant
benefit over naive comparison. A MAIC would adjust the population receiving
atezolizumab to match the average baseline characteristics with a reference
population. Adjustment should address all baseline characteristic available from
trials included in the network, and matching is based on propensity score weighting.
Adjustment is made for each comparator and applied to relevant outcomes, which
introduces a level of complexity. Whilst this approach can, in theory, achieve better
matching; large populations are required with robust patient level data on baseline
characteristics. As propensity score weighting seeks adjustment for all reported
patient characteristics, it is important to have access to relatively full datasets to
ensure relevant covariates are assessed and properly incorporated into the
analyses. Access to such data was not available across all trials included in the

assessment.
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Due to the nature of the available data for atezolizumab and comparators, a STC
(referred to as a ‘prediction model’) was determined to be the most appropriate
method for the ITC. This method also allows more transparency for assessment of

results and their reliability, with a reduced need to access complete dataset.

4.10.8 Prediction model

As IPD are available for atezolizumab, a prediction model was developed for the
outcomes with atezolizumab as a function of relevant patient-related factors (or
prognostic factors). This model can then predict outcomes with atezolizumab for a
population as observed in the single arm trials for the relevant comparators,
effectively creating an atezolizumab ‘arm’ within these comparator studies. These
“predicted controlled trials” are incorporated in an evidence network using
atezolizumab as the common link, in the same way as with a standard NMA. Figure

5 below illustrates the methodology using 1L as an example.
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Figure 5: lllustrative diagram of prediction model methodology (dashed line represents prediction
comparison)
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As described above (and displayed in Table 17), included prognostic factors for poor
outcomes in patients with mUC were identified as: 1) age (265 years); 2) gender
(males); 3) performance status using ECOG/WHO/Zubrod performance status score
(collectively, “ECOG”; >0) or Karnofsky Performance Status scale (£90%); and 4)

liver metastases.

As the IMvigor 210 trial included second or later line patients in Cohort 2, the
comparison of interventions for 2L mUC patients also subsequently included number

of prior chemotherapies (proportion of patients receiving 2 or more prior therapies).

Cox regression models were used for time-to-event outcomes while binomial-logistic
regressions were used for binary outcomes. As binary outcomes do not generate
parameter inputs for the economic model, the methodology for deriving these can be

found in appendix 8.4

A number of competing models were considered for each outcome, defined based
on inclusion of each covariate and interaction terms (Table 18 below). One null
model (m0) was defined with no covariate included and used as benchmark to

compare predictive performance of other models.

Table 18: Prediction models

Model version

mO0 moOa mO0b m1 m2 m3 m4 m5 m6

Age x x x x x x x
Gender x x x x x x x
Performance status x x x x x x x
Liver Metastasis x x x x x x x
Number of prior therapies* x x x x x
Interaction

Liver Metastasis x age

Interaction
Liver Metastasis x gender

Interaction
Performance status x age

Interaction

Performance status x gender

*2L+ cohort only
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1000 bootstrap samples were generated from the IPD for atezolizumab in study
IMvigor 210. On average, 1/3 of patients (labelled out-of bag [OOB]) were not
included in each sample, with patients being sampled at random, with replacement.

Parameters were estimated for each bootstrap sample, for each competing model.

For time-to-event outcomes, Cox models were fit to each of the bootstrap samples,
concordance was calculated (probability that a patient with longer survival time will
have a lower risk score), and the c-index values were summarised over the

bootstrap samples. Model selection was based on best predictive performance.

Using the model with the best average predictive performance in combination with
the distribution of patient characteristics (age, gender, liver metastasis, and
performance status = 1), outcomes of interest with atezolizumab for each single arm

trial of interest were predicted.

From the bootstrap estimates generated, there were 1,000 predicted outcomes for
each trial. An average of these was used to obtain the predicted outcomes along
with a variance and 95%CI for each trial to be used in the NMA. For time-to-event
endpoints, predicted log-hazards and associated standard errors over time were

derived, and used as predicted atezolizumab data points in the NMA.

4.10.9 Network meta-analysis (NMA) methodology

Proportional hazard assumption

Selection of the most appropriate model to conduct the NMA was based on
experience to date with immunotherapies. As there are not yet any comparative
data available for atezolizumab in mUC, it was not possible to evaluate whether the
proportional hazard assumption holds when comparing atezolizumab to
chemotherapies, in the treatment of mMUC. As such, prior immunotherapy appraisals
in metastatic oncology, atezolizumab evidence in other indications, and results of the
prediction model were all assessed to determine if the proportional hazard

assumption is likely to hold.

Prior immunotherapy appraisals in melanoma (national institute for Clinical

Excellence, 2015, national institute for Clinical Excellence, 2016) and NSCLC
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(National Institute for Health and Care Excellence,

2017a, National Institute for

Health and Care Excellence, 2017c)for pembrolizumab and nivolumab have

determined the proportional hazards assumption is unlikely to hold when comparing

these therapies to traditional chemotherapies for time-to-event outcomes (National

Institute for Health and Care Excellence, 2017c, National Institute for Health and

Care Excellence, 2017a, National Institute for Health and Care Excellence, 2017b).

Comparative data are available for atezolizumab vs. docetaxel in NSCLC from the
recently-published OAK study (Rittmeyer et al., 2016). As seen in Figure 6, the log

cumulative hazard plots demonstrate the proportional hazard assumption is violated,

due to curves crossing.

Figure 6: Log-log plot for OS in NSCLC patients in OAK study
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Finally, evaluation of the log cumulative hazard plots from the prediction model for

comparators vs atezolizumab in mUC also suggest the assumption does not hold.

Figure 7 provide the paclitaxel comparison as an example.
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Figure 7: Log-log plot for prediction model derived OS HR for paclitaxel vs. atezolizumab (Lee J, 2011)
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NMA Methodology
The NMA was conducted under a Bayesian framework.

For binary outcomes (ORR and 12 month OS), both random effects (RE) and fixed
effects (FE) models were explored. As binary outcomes do not generate parameter
inputs for the economic model, methodology and results for these outcomes are not

further described below, but can be found in appendix 8.4.

Based on the likely violation of the proportional hazards assumption for atezolizumab
vs. chemotherapy comparators in mUC, fractional polynomial models were
developed for time-to-event outcomes (PFS and OS). In order to test the impact of

this assumed violation, proportional hazards models were also considered.

FE models were first fit, with RE models subsequently fit if the data allowed. Six

models were considered in the FE framework:

e “Zero order model’, i.e. first order fractional polynomial, without the time-

dependent term (coefficient $1jk = 0). This corresponds to the Exponential model
Page 82 of 329



and assumes proportional hazards. This model was included to allow
assessment of the proportional hazards assumption (e.g. through the deviance
information criterion (DIC), which was possible as this model was fitted to the
same data as the more complex models).

e First order fractional polynomials with exponent P1 = 0 (equivalent to Weibull
model), and P1 = 1 (equivalent to Gompertz model).

e Second order fractional polynomials with exponents P1, P2 in (0, 1), i.e.
P1=P2=0; P1=0, P2=1; and P1=P2=1.

The fractional polynomial models covered a broad range of shapes of the hazard
function, including constant, monotonically increasing, monotonically decreasing, U-
shaped, and inverted-U-shaped hazard ratio curves. This was considered broad
enough for the present data and did not, therefore, include higher order polynomials
or additional exponents (P1, P2). Additionally, the limited available evidence base

was anticipated to present challenge for the fitting of these latter models.

Digitalised KM curves were divided into monthly time intervals, with extracted
survival proportions from each time interval used to calculate patients at risk at the
beginning of the time interval, and incident number of deaths. Binomial likelihood
distribution derived event probability from the underlying hazard function given by a
fractional polynomial, for each time interval (Jansen, 2011). The predicted log-
hazard with atezolizumab for each trial at multiple time points was captured with a

normal distribution.

For the base-case analysis, informative priors for the FE model parameters were
taken from (Turner et al., 2012, Turner et al., 2015). This was due to the limited
evidence base with which to estimate between-trial standard deviation. Sensitivity
analyses were conducted with weakly informative priors, and vague priors as

described in Table 19 below.
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Table 19: Priors for between study heterogeneity

Endpoint Base case: Informative | Weakly informative prior | Vague prior
prior derived from
Turner (2015)
ORR 12 ~ Log-normal (-2.94, | 12 ~ Log-normal (-2.94, T ~uniform
1.792) 2.22) (0,2)
Source in Turner (2015) | Log-normal with same
Table IV: median as base case but
Internal/external 2x larger upper 95%
structure related quantile.
outcomes,
pharmacological vs
pharmacological
0S: 12-months 12 ~ Log-normal (-4.18, | 12 ~ Log-normal (-4.18, T ~uniform
milestone 1.412) 1.82) (0,2)
survival
Source in Turner (2015) | Log-normal with same
Table IV: median as base case but
All-cause mortality, 2x larger upper 95%
pharmacological vs quantile
pharmacological
OS: digitized KM 12 ~ Log-normal (-4.18, 12 ~ Log-normal (-4.18, T ~uniform
curves 1.412) 1.82) (0,2)
Source in Turner (2015) | Log-normal with same
Table IV: median as base case but
All-cause mortality, 2x larger upper 95%
pharmacological vs quantile.
pharmacological
PFS: digitised KM | 12 ~ Log-normal (-2.94, | 12 ~ Log-normal (-2.94, T ~uniform
curves 1.792)Source in Turner | 2.22) (0,2)
(2015) Table 1V:
Internal/external Log-normal with same
structure related 9
median as base case but
outcomes, 2x larger r 95%
pharmacological vs ger uppe °
pharmacological quantile.

KM, Kaplan Meier; ORR, objective response rate; OS, overall survival; PFS, progression-free survival
12 the random effects variance, 1 the random effects standard deviation

4.10.10

Model selection

The DIC compared the goodness-of-fit of competing fixed and RE models, and

competing survival and fractional polynomial models. Differences in DIC of less than

5 points were not considered meaningful (Sutton, 2012)

Page 84 of 329



Due to the complexity of the fractional polynomial models, a staggered approach to
model selection was taken. This is in contrast to the general preference given to RE

models.

FE versions of the models were initially fit. Model fit was assessed, with the RE
version of the best performing FE model fit, as per the priors in Table 19. The
models were then compared again in terms of DIC and the best performing model

was reported as base case.

Model fit was compared using DIC, and additional criteria due to the complexity of
the fractional polynomial models. To avoid over-fitting, posterior correlation between
parameters were explored — models with excessive posterior correlation indicates
over-fitting. The ability of the models to be used for extrapolations and comparisons

of estimates against observed KM curves was also considered.

4.10.11 Base-case analysis

When subsequently applied in the economic models for 1L and 2L, the PFS results
of the fractional polynomial NMA were unreliable and clinically implausible. As such,
an alternative method to derive PFS curves for comparators was utilised. Full details

are discussed in section 5.3.4.

As the ORR, 12 month OS, and PFS results of the NMA are not incorporated into the
economic model, the results are not discussed in this section. The PFS results are
available in appendix 8.5, and ORR and 12 month OS results are available on

request.

4.10.11.1 Overall survival: Base-case results (1L)

Including interaction terms did not improve the predictive performance. Therefore,
model m1 which contained the four main prognostic factors (proportion above 65,
male, proportion with ECOG>=1, liver metastasis) was selected (see Table 20

below). Overall, the predictive performance was limited.
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Table 20: Parameter estimates and performance of competing models

Model m0a mO0b m1 m2 m3 m4 m5
Parameter
65 0.34 (-0.4, 0.22 (-0.46, | 0.85(-0.14, | 0.28 (-0.41, | -0.16 (- 0.23 (-0.46,
P 1.2) 1.06) 2.1) 1.11) 1.15,1.09) | 1.03)
male -0.13 (- -0.14 (- -0.04 (- 0.01 (-0.79, | -0.12 (-0.8, | -1.09 (-
0.74, 0.61) 0.83,0.63) | 0.72,0.7) 0.88) 0.66) 2.21,0.07)
ecoat 0.73 (0.17, | 0.72(0.13, | 0.74 (0.17, 0.72 (0.13, | 0.17 (-1.38, | -0.31 (-
9 1.33) 1.32) 1.33) 1.32) 1.53) 1.62, 0.99)
liverMet 0.79 (0.15, | 0.79 (0.13, | 2.53 (1.27, 1.52 (0.25, | 0.78 (0.12, | 0.8 (0.13,
1.41) 1.42) 4.06) 3.26) 1.43) 1.44)
. -2.01 (-
liverMet.p65 3.71, -0.59)
. -0.83 (-
liverMet.male 2,64, 0.67)
ecog1.p65 g.gg)(-0.82,
1.31 (-0.16,
ecog1.male 2.83)
errorsum’ 2.89 (1.01, | 2.85(1.07, | 2.88 (1.03, | 2.86 (1.06, 2.88 (1.06, | 2.87 (1.07, | 2.86 (1.03,
6.51) 6.56) 6.74) 6.37) 6.63) 6.67) 6.67)
RSS? 0.34 (0.04, | 0.34 (0.04, | 0.34 (0.04, | 0.34 (0.04, 0.34 (0.04, | 0.34 (0.04, | 0.34 (0.04,
1.35) 1.28) 1.31) 1.24) 1.31) 1.26) 1.33)
cindex? 0.55 (0.5, 0.64 (0.58, | 0.66 (0.59, | 0.67 (0.61, 0.66 (0.6, 0.66 (0.6, 0.67 (0.6,
) 0.6) 0.7) 0.72) 0.73) 0.72) 0.72) 0.73)

'Sum of absolute differences between observed and predicted.
2Sum of squared differences between observed and predicted.
3Concordance index.

Using this model, atezolizumab OS KMs were predicted for each comparator study.

Figure 8 and Figure 9 below show these curves, with observed atezolizumab curve

taken from cohort 1 of the IMvigor 210 included for comparison. The adjusted

atezolizumab curves were almost identical to the original OS KM curves from

IMvigor210.
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Figure 8: Observed gemcitabine + carboplatin (solid line), predicted Atezolizumab (dotted) and observed
Atezolizumab (dashed) survival curves from DeSantis(2012)
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Figure 9 : Observed gemcitabine + carboplatin (solid line), predicted Atezolizumab (dotted) and observed
Atezolizumab (dashed) survival curves from Bamias(2007)

1.00 -

0.75-

Survival
o
(4]
o
b

0.25-

0.00+

‘I"I’_'b—..-—-q

10

Months

15

20

Page 87 of 329



Given the limited evidence base, the zero-order and the two first order fractional
polynomial models were fit, but the second order fractional polynomial models were

not utilised.

Table 21: Overview and model comparison for the FE fractional polynomial model for OS (1L)

P
Model Comment DIC pD | meanDev
parameter
Zero order fractional Exponential model, proportional
NULL 236.2 | 3 233.2
polynomial hazards
First order fractional .
. P1=0 Weibull model 240 6 234
polynomial
First order fractional
. P1=1 Gompertz model 236.9 | 6 230.9
polynomial

The zero-order model had the lowest DIC, though DIC differences were not large
enough to differentiate between models (differences of less than 5 points; Table 21).
The more complex first order fractional polynomials did not perform better than the
proportional hazards model with exponential distribution. Therefore, the zero-order

model was selected as base case.

For the zero-order model, the estimated hazard ratio for atezolizumab vs

gemcitabine+carboplatin was 0.6 with 95% credible interval (0.47, 0.82).

410.11.2 Overall survival: Base-case results (2L+)

Including interaction terms or the number of prior chemotherapies did not improve
the predictive performance, as seen in Table 22 below. Therefore, model m1 which
contained the four main prognostic factors (proportion above 65, male, proportion

with ECOG 21, liver metastasis) was selected.
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Table 22: Parameter estimates and performance of competing models— OS 2L+

Model mOa mOb m1 m2 m3 m4 m5 m6
Parameter
0.05 (- 0.05 (- 0.07 (- -0.02 (- 0.03 (- -0.07 (- 0.07 (-
p65 0.23, 0.25, 0.23, 0.39, 0.27, 0.54, 0.24,
0.32) 0.34) 0.38) 0.36) 0.36) 0.41) 0.38)
011 (- -0.13 (- -0.12 (- -0.11 (- 0.08 (- -0.13 (- -0.27 (-
male 0 4.11 0.2) 0.42, 0.42, 0.42, 0.32, 0.43, 0.81,
o 0.17) 0.19) 0.22) 0.49) 0.19) 0.32)
0.72 0.72 0.73 0.74 0.76 0.62 0.57 (-
ecog1 (0.43, (0.43, (0.43, (0.44, (0.47, (0.19, 0.01,
1.02) 1.02) 1.02) 1.04) 1.05) 1.05) 1.16)
0.5 (0.23 0.51 0.52 0.38 (- 0.98 0.53 0.51
liverMet 0‘79) 7 1(0.22, (0.24, 0.05, (0.39, (0.24, (0.22,
) 0.82) 0.82) 0.85) 1.56) 0.83) 0.82)
. -0.13 (- -0.13 (- -0.12 (- -0.13 (-
g”"rChem 0.41, 0.41, 60319('0 2 | 041, 0.43,
0.17) 0.17) R 0.18) 0.16)
. 0.24 (-
liverMet.p6
5 0.35,
0.82)
. -0.59 (-
g\lleerMet.m 1.28,
0.11)
0.2 (-
ecog1.p65 0.38,
0.79)
ecog1.mal 0.21 (-
e 0.5, 0.86)
4.25 4.03 4.05 4.06 4.06 4.07 4.06 4.08
errorsum’ (1.83, (1.81, (1.81, (1.83, (1.78, (1.79, (1.83, (1.84,
9.22) 8.57) 8.69) 8.62) 8.8) 8.6) 8.6) 8.64)
0.29 0.26 0.26 0.26 0.26 0.26 0.26 0.27
RSS2 ((‘) 05, 1) (0.05, (0.05, (0.05, (0.05, (0.05, (0.05, (0.05,
T 0.91) 0.92) 0.91) 0.92) 0.93) 0.91) 0.91)
. 3 0.52 (0.5, 0.63 0.63 (0.6, | 0.64 (0.6, 0.64 0.64 0.64 (0.6, | 0.64 (0.6,
c.index (0.59, (0.61, (0.61,
0.55) 0.66) 0.67) 0.67) 0.68) 0.68) 0.68) 0.68)

'Sum of absolute differences between observed and predicted.
2Sum of squared differences between observed and predicted.
3Concordance index.

Using this model, atezolizumab OS KMs were predicted for each comparator study.

Figure 10,

Figure 11, Figure 12 and Figure 13 below show these curves. The observed

atezolizumab curve, taken from cohort 2 of IMvigor 210, is included for comparison.

As the predicted atezolizumab arm (represented as ‘dotted’ in figures) is adjusted for
the population of the comparator trial, it is not anticipated the curves will necessarily
align with the atezolizumab observed curves from IMvigor 210 (dashed lines). This

effect is seen in Figure 10.
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Figure 10: Observed BSC (solid line), predicted Atezolizumab (dotted) and

Figure 12: Observed docetaxel (solid line), predicted Atezolizumab (dotted)
observed Atezolizumab (dashed) survival curves from Noguchi (2016)

and observed Atezolizumab (dashed) survival curves from Choueiri(2012)
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observed Atezolizumab (dashed) survival curves from Bellmunt(2013/2009)

1.004

0.75+

0.754

0.50-

Survival
Survival
o
£4,]
o

0.25+
0.25-

0.00+

20 30

Months
30 40
Months

Page 91 of 329



Figure 14: Observed docetaxel (solid line), predicted Atezolizumab (dotted)
and observed Atezolizumab (dashed) survival curves from Kim(2016)
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For incorporation of these results into the NMA, the FE model was first fit for the

fractional polynomial (as described above). A random effects model was explored in

sensitivity analysis.

Table 23: Overview and model comparison under FE fractional polynomial model for OS (2L+)

Absolute posterior
correlations between
effect estimates in the

FP

Model P Comment DIC pD mean | Min. Max.

parameter Dev

s
Zero order - -
fractional | NyLL Exponential
polynomial mo%el, ;742' 25 ;717'

proportional
hazards

Flrst_order 1746. 1696.
fractional | p1=Q Weibull model 6 499 |5 0.81 0.94
polynomial
F|rst_order 1654. 1604.
fractional | pq=1 Gompertz model | 7 4999 | g 0.73 0.82
polynomial
Second P1=0, NULL
orde_r P2=0 1492. 74.9 1417. | 9.45 0.98
fractional 3 5
polynomial
Second P1=0, NULL 0.14 0.93
order P2=1 15191 749 | 1445
fractional 9
polynomial
Second
order P1=1, NULL 1588. | 755 | 4513 | 0.82 0.99
fractional | po=1 2 '
polynomial

DIC, Deviance information criterion, pD, model complexity

Taking into account the posterior correlation estimation and DIC values (Table 23

above), the Gompertz model was chosen for the primary OS analysis, based on the

following reasoning:

e Among the zero- and first-order models, the Gompertz model had the lowest

DIC and acceptable posterior correlations between contrasts estimates

(though large even for the Gompertz model);
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e Although the second order fractional polynomial models provided a lower DIC,
they showed an extremely large posterior correlation among most contrast

estimates (>0.9), which suggested over-fitting leading to unstable estimates.

Figure 15, Figure 16 and Figure 17 show the HR estimates for the comparators of

interest
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Figure 15: H estimates for atezolizumab vs BSC for OS under FE fractional polynomial model
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Figure 16: HR estimates for atezolizumab vs paclitaxel for OS under FE fractional polynomial model.
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Figure 17: HR estimates for atezolizumab vs docetaxel for OS under FE fractional polynomial model.
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Table 24 provides contrast estimates of the intercept and slope parameters of the
logHR function, with respect to comparators of interest vs atezolizumab (the network
reference), as well as the posterior correlation between the intercept and slope
parameters.

Table 24: Contrast estimates and posterior correlations for OS under FE fractional polynomial model for
comparators of interest (2L+)

Treatment | Intercept | Intercept | Intercept | Slope Slope Slope Correlation
(median) | (lower (upper (median) | (lower (upper between
bound) bound) bound) | bound) | intercept and
slope
BSC 0.547 0.238 0.848 -0.002 -0.038 0.034 -0.736
paclitaxel 0.333 -0.280 0.901 0.003 -0.073 0.070 -0.738
docetaxel | -0.168 -0.581 0.234 0.044 -0.008 0.092 -0.787

BSC, best supportive care

4.10.12 Programming language

For programming language please see appendix 8.6

4.10.13 Appraisal of ITC methodology

The validity of the ITC is largely dependent upon how well the prediction model
describes the outcome of interest. This method cannot be considered as strong as
an NMA of RCTs because there will always be uncertainty regarding any unknown or
unmeasured prognostic factors which may influence the outcome of interest but are
not captured in the prediction model. However, in the absence of RCT data, this is

unavoidable.

There is risk of ecological bias due to the use of average covariate values from the
trials with competing interventions to predict the atezolizumab arms. However, this

limitation cannot be overcome in the absence of IPD from other trials.

Not all trials reported baseline values for the covariates of interest (see Table 17).
The missing covariate values of such trials were imputed by generating, at every

bootstrap iteration, a random value from a uniform distribution, with boundaries
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defined by the range of reported values across the studies included in the analysis.
This does not account for the correlation structure between covariates. However,
given the limited number of studies in the analysis, the approach was considered
most practical, and is expected to be conservative as it overestimates the uncertainty

of the predicted outcomes.
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4.11Non-randomised and non-controlled evidence

Summary of Clinical Evidence

e The clinical effectiveness of atezolizumab in advanced or metastatic UC
has been studied in an open-label Phase |l study and an open-label
Phase la study: IMvigor 210 and PCD4989g (NCT02108652 and
NCT01375842, respectively)

e IMvigor 210 includes two population cohorts:

— Cohort 1: first-line patients unfit for cisplatin-based chemotherapy
(n=119)

— Cohort 2: patients whose disease has progressed during or following
one or more lines of therapy, including at least one prior platinum-
based chemotherapy regimen (n=310).

e PCD4989g comprises patients with locally advanced or metastatic solid
malignancies or haematologic malignancies. The safety-evaluable
population included 95 patients with locally advanced or metastatic UC

¢ Objective response rate (ORR):

— Cohort 1: Patients treated with atezolizumab had an ORR per IRF
(independent review facility) of 19.3% (95% CI: 12.66, 27.58) at the
pre-planned primary analysis. At 17.2 months median follow-up
duration, the ORR per IRF rose to 22.7% (95% CI: 15.52, 31.27).

— Cohort 2: Patients treated with atezolizumab had an ORR per IRF of
15.1% (95% CI: 11.3, 19.6) at the pre-planned primary analysis. At 20-
months follow-up, the ORR per IRF was 15.8% (95% CI: 11.9, 20.4).

— PCD4989g: Patients treated with atezolizumab had an ORR per INV
(investigator) of 26.6% (95% CI: 18.01, 36.71)

e Duration of response (DOR)

— Median duration of response had not been reached at the time of the
latest available data cut.

— Cohort 2: Median duration of response had not been reached at the
time of the latest available data cut.

— PCD4989g: median DOR per INV of 22.1 months (95% CI: 12.12, NE)
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e Progression-free survival (PFS)
— Cohort 1: Median PFS was 2.7 months (95% CI: 2:1-4-2)
— Cohort 2: Median PFS was 2.1 months (95% CI: 2-1-2.1)
— PCD4989g median PFS per INV RECIST v1.1 was 2.7 months
e Overall survival (OS)
— Cohort 1: The median OS was 15.9 months (95% CI, 10.4 to NE)
— Cohort 2: The median OS was 7.9 months (95% CI, 6.7-9.3)
— PCD4989g median OS was 10.1 months (95% CI: (7.29, 16.99)
o Safety
— Overall, atezolizumab in IMvigor 210 and PCD4989g was well tolerated,
with a low rate of AEs leading to withdrawal from treatment (7.6% in
Cohort 1, and 3.9% in Cohort 2, 4.2% in PCD4989q)
— The safety profile of atezolizumab in IMvigor 210 remains consistent with
previous analyses and no new safety concerns were identified with

longer follow-up.

411.1 Non-randomised evidence for atezolizumab in mUC

As described in Section 4.1, the SLR did not identify any RCT studies with
atezolizumab. Table 25 provides a list of non-randomised evidence for atezolizumab
in mUC.
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Table 25: Non-randomised and non-controlled evidence for atezolizumab in mUC

Study number Objective Population Intervention Justification for
(acronym) inclusion
G029293 Assess the efficacy Histologically or Atezolizumab This study
IMvigor 210 and safety of cytologically provides efficacy
Single arm atezolizumab in 2 documented and safety data
cohorts: locally advanced of atezolizumab
Eg:;af?neal:lr(]ia Cohort 1 — First-line | (on the TNM in patients with
Roche Ltd. 2014 patients unfit for staging system., locally advanced
, * | cisplatin-based T4b and any N; or or metastatic
Rosenberg etal., | o otherapy any T and N2-3) or urothelial
2016a) Cohort 2 — patient metastatic (M1, carcinoma
w(r)\oge dis_ezzéehnaz stagg V) urothelial
progressed during or carcinoma
following one or (mcludmg.of the
more lines of re_nal pelvis, ureter,
therapy, including at urinary bladder, or
S urethra)
least one prior
platinum-based
chemotherapy
regimen (either
containing cisplatin
or carboplatin)
PCD4989¢g Evaluate the safety, | Locally advanced Atezolizumab This study
Open-label tolerability, and or metastatic solid provides the
Phase la (F pharmacokinetics of | tumours (including safety,
Hoffmann-Lé atezolizumab UC) or tolerability, and
Roche Ltd administered as haematologic pharmacokinetics
2015a) ' single agent by IV malignancies of atezolizumab
infusion to patients (results
presented in
Section 4.11.11)

IV, intravenous; UC, urothelial carcinoma

The scope of this appraisal is to describe the clinical and cost effectiveness of
atezolizumab within its anticipated marketing authorisation for treating locally-
advanced or metastatic UC, in patients whose disease has progressed after prior

chemotherapy or for whom cisplatin-based chemotherapy is unsuitable.

IMvigor210 provides the principal evidence base in relation to the scope. IMvigor 210
is a Phase I, single-arm clinical trial to evaluate the efficacy and safety of

atezolizumab in either:

e Cohort 1: patients with advanced UC who were medically ineligible to receive
cisplatin chemotherapy (cisplatin-ineligible), and were either previously

untreated or had disease progression at least 12 months after their last dose
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of treatment with a platinum-containing neoadjuvant or adjuvant

chemotherapy regimen (n=119), or;

e Cohort 2: patients with advanced UC who had disease progression following
treatment with a platinum-based chemotherapy regimen (n=310) (Rosenberg
et al., 2016a).

The primary analyses for Cohort 2 were performed when a minimum of 24 weeks
follow up had elapsed after the last patient in Cohort 2 has been enrolled. At the
time of the primary analysis of Cohort 2, an interim analysis of Cohort 1 was
performed. The primary analysis of Cohort 1 was performed when a minimum of
24 weeks follow up had elapsed after the last patient in Cohort 1 had been enrolled,

at which point there was also an updated analysis of Cohort 2.

Table 26 shows the data cut-off dates for the IMvigor 210 analyses. The primary
analyses results are taken from the 51" May 2015, and 14" September 2015 data
cuts for cohort 2 and cohort 1 respectively. The secondary results presented in this

submission are taken from the 4™ July 2016 data cut.

Table 26: IMvigor 210 data cuts

Date of data-cut Analysis Reference

5t May 2015 Primary analysis of

Cohort 2

Interim efficacy
analysis of Cohort 1

IMvigor 210 (CSR)

14t September 2015 | Primary analysis of

Cohort 1

Updated analysis of
Cohort 2

IMvigor 210 (CSR)

5t May 2015
14t September 2015

Primary, and

Updated analysis of
Cohort 2

Rosenberg 2016 (2L)

4t July 2016 Follow up analysis Supplemental results
Cohort 1 and 2 report for study
IMvigor 210
4% July 2016 Follow up analysis of Bellmunt 2016 ESMO
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Cohort 1 (1L)

4% July 2016 Follow up analysis of Loriot 2016 ESMO
Cohort 2 (2L)
5% May 2015 Interim, and Balar 2016 (1L)

14t September 2015 | Primary, and

4t July 2016 Updated analysis of
cohort 1

CSR, clinical study report; ESMO, European Society for Medical Oncology;

The results of IMvigor 210 are supported by results from the bladder cancer cohort
from study PCD4989g (n=95). This includes a significant number of patients treated
with the Phase Il/lll dose of atezolizumab in mUC and the prolonged follow up in this
study helps establish the durability of responses in this patient population. A brief

summary of the results from this study can be found in Section 4.11.11.

411.2 Rationale for exclusion of trials

No trials investigating atezolizumab in patients with mUC were excluded from this
submission. Results from the IMvigor 210 trial are presented here, supported by a

brief summary of the PCD4989g study results in Section 4.11.11.

4.11.3 Summary of the methodology of non-randomised trials

IMvigor 210 is a single arm trial of atezolizumab, with 438 patients with mUC
enrolled into two separate cohorts (F. Hoffmann-La Roche Ltd, 2015b). A summary

of the methodology of this trial is provided in Table 27.
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Table 27: Summary of the methodology of the non-randomised and non-controlled atezolizumab Phase Il

study
Trial number G029293
(Acronym) (IMvigor 210)
Location Patients were recruited from 70 centres in North America and Europe,
including 3 sites in the UK (Rosenberg et al., 2016a)
Trial design Global single-arm open-label Phase Il study (F. Hoffmann-La Roche Ltd,

2015b)

Eligibility criteria for | Patients with locally advanced or metastatic UC were enrolled regardless
participants of their PD-L1 expression, or number of prior therapies (from first-line
cisplatin-ineligible patients to heavily-treated patients with exposure to
multiple prior regimens). Patients were enrolled into one of two cohorts
(F. Hoffmann-La Roche Ltd, 2014):

Cohort 1: chemotherapy-naive patients who are cisplatin-ineligible
(N=119)

Cohort 2: patients who have progressed during or after at least one
platinum chemotherapy regimen (N=310)

PD-L1 subgroups Baseline PD-L1 expression in tumour specimens was centrally evaluated
using the VENTANA PD-L1 (SP142) immunohistochemistry assay
(Ventana Medical Systems, Mountain View, California, US) (Bellmunt et
al., 2016). PD-L1 expression on IC was evaluated based on three
scoring levels (Bellmunt et al., 2016):

o 1C2/3, 25% PD-L1 expression in IC
e IC1,21% and <5% PD-L1 expression in IC
e 1CO0, <1% PD-L1 expression in IC

Trial drugs, Single-agent atezolizumab 1200 mg administered by intravenous
permitted and infusion on Day 1 of each 21-day cycle until disease progression per
disallowed RECIST v1.1 (Cohort 1 only) or until lack of clinical benefit (Cohort 2) (F.
concomitant Hoffmann-La Roche Ltd, 2015b)

medication

Patient monitoring Patients had tumour assessments at baseline, every 9 weeks for 12

months, and every 12 weeks thereafter. Patients who discontinued
treatment continued follow-up assessments for survival and subsequent
anti-cancer therapy every =3 months until death, loss to follow-up,
withdrawal of consent, or study termination, whichever occurred first
(Bellmunt et al., 2016, Loriot et al., 2016)

Primacy outcomes Co-primary endpoint:

¢ |IRF-assessed ORR (confirmed) per RECIST v1.1 (central
independent review; Cohort 1 & 2), and;

e INV-assessed ORR (per modified RECIST; immune-related response
criteria [Cohort 2 only]) (F. Hoffmann-La Roche Ltd, 2014)

Secondary outcomes | DOR and PFS assessed by the IRF and investigator per RECIST v1.1,
OS, and 1-year OS. DOR and PFS per modified RECIST will be
additional secondary endpoints. The efficacy endpoints as assessed by
modified RECIST are applicable only to Cohort 2 (F. Hoffmann-La Roche
Ltd, 2014)
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Exploratory e Further evaluate anti-tumour activity by IHC categories
objectives

¢ Evaluate the relationship between tumour biomarkers (including but
not limited to PD L1, PD-1, and others), as defined by IHC and
efficacy

o Assess predictive, prognostic, and pharmacodynamic exploratory
biomarkers in archival and/or fresh tumour tissue and blood and their
association with disease status and/or response to study treatment

o Evaluate the utility of biopsy at the time of apparent disease
progression to distinguish apparent increases in tumour volume
related to the immunomodulatory activity of atezolizumab (i.e.,
pseudoprogression/tumour immune infiltration) from true disease
progression

e Evaluate investigator-assessed TIR per RECIST v1.1

¢ Evaluate investigator-assessed TIR per modified RECIST

e Evaluate DCR

DCR, disease control rate; DOR, duration of response; IHC, immunohistochemistry; IRF, independent
Review Facility; INV, investigator; ORR, objective response rate; OS, overall survival; PFS,
progression-free survival; RECIST, Response Evaluation Criteria In Solid Tumour; TCGA, The Cancer
Genome Atlas; TIR, time in response; UC, urothelial carcinoma

4.11.4 Statistical analysis of the non-randomised and non-
controlled evidence

As a single arm study, assessment of the primary endpoint did not involve formal

statistical comparison between a control and intervention group.

The efficacy analyses were performed on the intention-to-treat population. For the
primary endpoint of ORR, a hierarchical fixed-sequence testing procedure was used
to compare the ORR between the treatment group and a historical control for three

pre-specified populations in the following order (Rosenberg et al., 2016a):

o Objective response-evaluable patients with a PD-L1 immunohistochemistry
score of IC2 or 3 (IC2/3)

. Objective response-evaluable patients with a score of IC1, 2, or 3 (IC1/2/3)

. All objective response-evaluable patients

Hypothesis tests were carried out on these three populations sequentially on the

basis of independent review facility-assessed ORR according to Response

Evaluation Criteria In Solid Tumour (RECIST) v1.1 followed by the investigator-

assessed ORR according to immune-modified RECIST at a specific two-sided a

level of 0-05 for each test, while controlling the overall type | error at the same a

level. If no statistical significance was detected at a particular level in the hierarchy,

then no further hypothesis testing was done. The study was designed to estimate the
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ORR in patients receiving atezolizumab and to detect an improvement in the ORR

compared with a historical 10% response rate (Rosenberg et al., 2016a).

IMvigor 210 had a variable range of statistical power at different alternative ORRs.
The aim was to enrol a minimum of around 100 patients with an
immunohistochemistry score of IC2/3, resulting in an overall sample size of
approximately 300 patients based on an estimated 30% prevalence for the 1C2/3
population. The 95% CI using the Clopper-Pearson method for an observed ORR of
40% was 30-50%, and the study would have 100% power to detect a 30% increase
in ORR from 10% to 40%. Alternatively, the 95% CI using the Clopper-Pearson
method for an observed ORR of 20% was 13-29%, and the study would have 85%
power to detect a 10% increase in ORR from 10% to 20%. The primary analysis was
triggered by a minimum of 24 weeks of follow-up from the final patient enrolled (data
cut-off: 5" May 2015 for cohort 2, and 14" September 2015 for cohort 1).

4.11.5 Participant flow in the studies

Study population and baseline characteristics for Cohort 1
The Cohort 1-specific inclusion criteria included (Bellmunt et al., 2016):

o No prior treatment for mUC (12 months since perioperative chemotherapy)
. ECOG PS 0-2

Cisplatin ineligibility based on =1 of the following:

. Glomerular filtration rate (GFR) <60 and 30 mL/min by Cockcroft-Gault formula
. Grade 22 hearing loss (25 dB at 2 contiguous frequencies)’

. Grade 22 peripheral neuropathy’

. ECOG PS 2

1: CTCAE v 4 (National Cancer Institute Comment Terminology Criteria for Adverse Events version 4

The eligibility criteria for Cohort 1 are presented in Table 28.

The baseline characteristics and demographics for the Cohort 1 patient population
were consistent with what is observed in the general UC population and in other

clinical trials for 1L cisplatin-ineligible urothelial carcinoma (5 patients from the UK
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were enrolled in Cohort 1 of IMvigor 210) (Bellmunt et al., 2009) (Table 29). The
most common reasons for patients being cisplatin-ineligible were baseline impaired
renal function (GFR >30 but <60 mL/min; 69.7%) followed by ECOG PS of 2
(20.2%); impaired renal function is a common reason for patients being cisplatin-
ineligible (Balar et al., 2016b) because pre-existing renal impairment is a risk factor
for cisplatin-induced nephrotoxicity (Galsky et al., 2011). Baseline characteristics
were representative of patients with poor prognostic factors including: ECOG PS = 2
(20.2% of patients); visceral metastasis (65.5%); liver metastasis (21.0%); two
Bajorin Risk Factors (15.1%); creatinine clearance < 60 mL/minute (70.6%) (F.
Hoffmann-La Roche Ltd, 2016b).

15.1% of patients within the cisplatin-ineligible Cohort 1 have been recorded as
having previous cisplatin chemotherapy. These patients are likely to have received
this as a neoadjuvant treatment in an earlier disease setting and subsequently
experienced progressive disease and been deemed cisplatin ineligible at the time of

selection of first line treatments in the metastatic setting.
Study population and baseline characteristics for Cohort 2
The Cohort 2-specific inclusion criteria included:

o Progression during or following platinum with no restrictions on the number of
prior line of therapy

. Creatinine clearance = 30 mL/min

. ECOG PS 0-1

The eligibility criteria for Cohort 2 are presented in Table 28.

The demographic profile of the safety evaluable population of Cohort 2 is
representative of the general UC population in clinical practice (17 patients from the
UK were enrolled in Cohort 2 of IMvigor 210) and consistent with patient populations
in other recent clinical trials in 2L UC (i.e., vinflunine and taxanes) (Bellmunt et al.,
2009) (Table 29). The median age of the all-patient population for Cohort 2 was 66.0
years, with a range from 32 to 91 years (Table 29). The majority of patients were
male (78%) and white (91%). A total of 96 patients (31%) had liver metastasis, and
193 patients (62%) had ECOG 1 performance status. In Cohort 2, approximately
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40% of patients received = 2 regimens in the metastatic setting, consistent with a

heavily pre-treated population. There were 227 patients (73%) with a prior

cisplatin—based regimen; 80 patients (26%) had a prior carboplatin and no other

platinum-based regimen, which is broadly representative of UK clinical practice in

muUC..
Table 28: Inclusion and exclusion criteria for Cohort 1 & 2 of IMvigor 210 (F. Hoffmann-La Roche Ltd,
2014)

Cohort Inclusion criteria Exclusion criteria
Cohort1 & Signed Informed Consent Form Cancer-specific criteria:
2

Ability to comply with protocol
Age = 18 years

Histologically or cytologically
documented locally advanced
(T4b, any N; orany T, N 2-3) or
metastatic (M1, Stage IV) TCC
(also termed urothelial cell
carcinoma) of the urothelium
(including renal pelvis, ureters,
urinary bladder, urethra)

o Patients with mixed histologies
are required to have a dominant
transitional cell pattern

0 Locally advanced bladder
cancer must be inoperable on
the basis of involvement of
pelvic sidewall or adjacent
viscera (clinical stage T4b) or
bulky nodal metastasis (N2—N3)

Representative FFPE tumour
specimens in paraffin blocks
(blocks preferred) or at least 15
unstained slides, with an
associated pathology report, for
central testing and determined to
have sufficient viable tumour
content prior to study enroliment;
tumour specimens will be
evaluated for PD-L1 expression;
patients with fewer than 15
unstained slides available at
baseline (but no fewer than 10)
may be eligible following
discussion with Medical Monitor

ECOG performance status of 0
or 1 (Patients with ECOG
performance status of 2 are
allowed in Cohort 1)

Life expectancy = 12 weeks

Measurable disease, as defined
by RECIST v1.1

Any approved anti-cancer
therapy, including chemotherapy,
or hormonal therapy within 3
weeks prior to initiation of study
treatment; the following
exceptions are allowed:

o Palliative radiotherapy for bone
metastases or soft tissue lesions
should be completed > 7 days
prior to baseline imaging

0 Hormone-replacement therapy
or oral contraceptives

Treatment with any other
investigational agent or
participation in another clinical
trial with therapeutic intent within
28 days prior to enrolment

Active or untreated CNS
metastases as determined by CT
or MRI evaluation during
screening and prior radiographic
assessments

Patients with treated
asymptomatic CNS metastases
are eligible, provided they meet all
of the following criteria:

o Evaluable or measurable
disease outside the CNS

0 No metastases to midbrain,
pons, medulla, cerebellum, or
within 10 mm of the optic
apparatus (optic nerves and
chiasm)

o0 No history of intracranial or
spinal cord haemorrhage

o No evidence of significant
vasogenic oedema

o No ongoing requirement for
dexamethasone as therapy for
CNS disease; anticonvulsants at
a stable dose allowed
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Adequate hematologic and end-
organ function, defined by the
following laboratory results
obtained within 14 days prior to
the first study treatment

For women of childbearing
potential: agreement to remain
abstinent (refrain from
heterosexual intercourse) or use
contraceptive methods that result
in a failure rate of < 1% per year
during the treatment period and
for at least 90 days after the last
dose of atezolizumab

o No stereotactic radiation, whole-
brain radiation or neurosurgical
resection with 4 weeks prior to
Cycle 1, Day 1

0 Radiographic demonstration of
interim stability (i.e., no
progression) between the
completion of CNS-directed
therapy and the screening
radiographic study

0 Screening CNS radiographic
study = 4 weeks since
completion of radiotherapy or
surgical resection and = 2 weeks
since discontinuation of
corticosteroids

Leptomeningeal disease
Uncontrolled tumour-related pain

Uncontrolled pleural effusion,
pericardial effusion, or ascites
requiring recurrent drainage
procedures (once monthly or
more frequently)

Uncontrolled hypercalcemia (>
1.5 mmol/L ionised calcium or Ca
>12 mg/dL or corrected serum
calcium > ULN) or symptomatic
hypercalcemia requiring
continued use of bisphosphonate
therapy or denosumab

General medical exclusion criteria:

Pregnant and lactating women

History of severe allergic,
anaphylactic, or other
hypersensitivity reactions to
chimeric or humanised antibodies
or fusion proteins

Known hypersensitivity or allergy
to biopharmaceuticals produced
in Chinese hamster ovary cells or
any component of the
atezolizumab formulation

History of autoimmune disease

History of idiopathic pulmonary
fibrosis, organising pneumonia
(e.g., bronchiolitis obliterans),
drug-induced pneumonitis,
idiopathic pneumonitis, or
evidence of active pneumonitis on
screening chest CT scan

Serum albumin < 2.5 g/dL
Positive test for HIV

Patients with active HBV (chronic
or acute, defined as having a
positive hepatitis B surface
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antigen [HBsAg] test at screening)
or HCV

Active tuberculosis

Severe infections within 4 weeks
prior to Cycle 1, Day 1

Signs or symptoms of infection
within 2 weeks prior to Cycle 1,
Day 1

Signs or symptoms of infection
within 2 weeks prior to Cycle 1,
Day 1

Received therapeutic oral or IV
antibiotics within 2 weeks prior to
Cycle 1, Day 1

Significant cardiovascular
disease, such as New York Heart
Association cardiac disease
(Class Il or greater), myocardial
infarction within the previous 3
months, unstable arrhythmias, or
unstable angina

Maijor surgical procedure other
than for diagnosis within 28 days
prior to Cycle 1, Day 1 or
anticipation of need for a major
surgical procedure during the
course of the study

Prior allogeneic stem cell or solid
organ transplant

Administration of a live,
attenuated vaccine within 28 days
prior to randomisation or
anticipation that such a live
attenuated vaccine will be
required during the study

Any other diseases, metabolic
dysfunction, physical examination
finding, or clinical laboratory
finding giving reasonable
suspicion of a disease or
condition that contraindicates the
use of an investigational drug or
that may affect the interpretation
of the results or render the patient
at high risk from treatment
complications

Medication-related exclusion criteria:

Prior treatment with CD137
agonists or immune checkpoint
blockade therapies, including anti-
CTLA-4, anti-PD-1, and anti-PD-
L1 therapeutic antibodies
Treatment with systemic

immunostimulatory agents
(including but not limited to IFNs,
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IL-2) within 6 weeks or five half-
lives of the drug, whichever is
shorter, prior to Cycle 1, Day 1

Treatment with systemic
corticosteroids or other systemic
immunosuppressive medications
(including but not limited to
prednisone, dexamethasone,
cyclophosphamide, azathioprine,
methotrexate, thalidomide, and
anti-TNF anti-TNF agents) within
2 weeks prior to Cycle 1, Day 1,
or anticipated requirement for
systemic immunosuppressive
medications during the trial

Cohort 1-
specific

No prior chemotherapy for
inoperable locally advanced or
metastatic or recurrent UC

o For patients who received prior
adjuvant/neoadjuvant
chemotherapy or
chemoradiation for UC, a
treatment-free interval > 12
months between the last
treatment administration and
the date of recurrence is
required in order to be
considered treatment naive in
the metastatic setting

0 Prior local intrarvesical
chemotherapy or
immunotherapy is allowed if
completed at least 4 weeks
prior to the initiation of study
treatment

Ineligible (“unfit”) for cisplatin-
based chemotherapy as defined
by any one of the following
criteria:

0 Impaired renal function (GFR >
30 but < 60 mL/min); GFR
should be assessed by direct
measurement (i.e., creatinine
clearance or
ethylenediaminetetra acetate)
or, if not available, by
calculation from serum/plasma
creatinine

0 A hearing loss (measured by
audiometry) of 25 dB at two
contiguous frequencies

o Grade = 2 peripheral
neuropathy (i.e., sensory
alteration or paresthesias
including tingling)

o0 ECOG performance score of 2
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Cohort 2-
specific

Disease progression during or
following treatment with at least
one platinum containing regimen
(e.g., GC, MVAC, CarboGem) for
inoperable locally advanced or
metastatic urothelial carcinoma
or disease recurrence

0 Aregimen is defined as

patients receiving at least two
cycles of a platinum containing
regimen. Patients who have
received one cycle of a
platinum-containing regimen
but discontinued due to Grade
4 hematologic toxicity or Grade
3 or 4 non-hematologic toxicity
may also be eligible

Patients who received prior
adjuvant/neoadjuvant
chemotherapy and progressed
within 12 months of treatment
with a platinum-containing
adjuvant/neoadjuvant regimen
will be considered as second-
line patients

Patients with disease
progression following
chemoradiotherapy must
demonstrate progression
outside the prior radiotherapy
port

CNS, central nervous system; CT, computed tomography; CTLA, cytotoxic-T-lymphocyte-associated
antigen; ECOG, Eastern Cooperative Oncology Group; FFPE, formalin-fixed paraffin-embedded; GC,
Gemcitabin plus cisplatin; GFR, glomerular filtration rate; HBV, hepatitis B virus; HCV, hepatitis C
virus; HIV, human immunodeficiency virus; IFN, interferon; IL, interleukin; MVAC, methotrexate,
vinblastinem doxorubicin and cisplatin; RECIST, response evaluation criteria in solid tumours; TCC,
transitional cell carcinoma; TNF, tumour necrosis factor; UC, urothelial cancer; ULN, upper normal

limit

Table 29: Baseline characteristics for Cohort 1 and Cohort 2 from IMvigor 210 (F. Hoffmann-La Roche

Ltd, 2016b)
IMvigor 210 Cohort 1: 1L Cisplatin-ineligible Cohort 2: Platinum-treated
population mUC
n=1192 n=310
Age, median (range) 73.0 (51-92) 66.0 (32-91)
> 80 years 21.0% 7.7%

Male | Female

80.7% | 19.3%

77.7% | 22.3%

PD-L1 status on IC

ICO | IC1|1C2/3°|1C1/2/3

32.8% | 40.3% | 26.9% | 67.2%

33.2% | 34.5% | 32.2% | 66.8%

Primary tumour site®

Bladder/urethra

71.4%

76.8%
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Renal pelvis/ureter 27.7% 22.2%
Metastatic disease 92.4% 93.9%
Visceral sites? 65.5% 78.4%
Liver only 21.0% 31.0%
Lymph node only 26.1% 13.9%
Prior therapy
Radiotherapy 10.1% 31.9%
Perioperative chemotherapy® 20.2% 18.0%
Cisplatin-based 15.1%* 72.9%
Carboplatin-based 0.8% 26.1%
Number of prior regimens n=0, 98.3% n=0, 18.1%
(metastatic setting) n=1,1.7% n=1, 39.0%
n=2, 21.3%
n=3, 21.6%
Renal impairment, GFR <60 69.7% 35%
and >30 mL/min
Hearing loss, 25 dBf 14.3% N/A
Peripheral neuropathy, 5.9% N/A
>Grade 2
ECOG 0 37.8% 37.7%
ECOG 1 42.0% 62.3%
ECOG PS 2 20.2% 0.3%
Renal impairment and ECOG 6.7% N/A
PS 2
Prior cystectomy or N/A 73.5%
nephroureterectomy
Haemoglobulin < 10 g/dl N/A 22.3%

ECOG, Eastern Cooperative Oncology Groups; GFR, glomerular filtration rate; IC, immune cell; mUC,

metastatic urothelial cancer

aEfficacy and safety-evaluable patient population. PPD-L1 expression on IC was evaluated (VENTANA
SP142 immunohistochemistry [IHC] assay) based on 3 scoring levels: ICO (<1%), IC1 (=1% but <5%),
IC2/3 (25%). °One patient with prostatic urethra primary site not included. “Visceral metastasis
defined as liver, lung, bone, any non-lymph node or soft tissue metastasis. ¢Includes
neoadjuvant/adjuvant chemotherapy for all but 1 patient, who received targeted therapy. ‘At 2

contiguous frequencies.

*15.1% of Cohort 1 patients recorded prior cisplatin chemotherapy. This is likely due to treatment with
cisplatin in the neoadjuvant setting, and following progression patients are subsequently deemed

cisplatin ineligible.
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4.11.6 Quality assessment of the relevant non-randomised
evidence

An independent Data Monitoring Committee (iDMC) reviewed the safety data every 6
months after first patient in (F. Hoffmann-La Roche Ltd, 2014). All summaries and
analyses for the IDMC’s review were prepared by an independent Data Coordinating
Center (iDCC). Members of the iDCC were external to Roche (F. Hoffmann-La
Roche Ltd, 2014).

CT scans or MRI scans were submitted to an independent review facility (IRF) for
central review (F. Hoffmann-La Roche Ltd, 2014).

Safety analyses were performed on all treated patients, i.e., enrolled patients who
received any amount of the study treatment. Efficacy analyses were primarily based
on the intent-to-treat (ITT) population, i.e., enrolled patients who received any
amount of the study drug. ORR analyses were an exception as it was performed on
the objective response-evaluable population, i.e., ITT patients who have
measureable disease per RECIST v1.1 at baseline. DOR and time in response
(TIR) analyses were performed on the subset of patients who achieved an objective
response. OS and PFS analyses were performed on the ITT population regardless
of whether they had measurable disease per RECIST v1.1 at baseline (F. Hoffmann-
La Roche Ltd, 2014).

4.11.7 Methods for assessing risk of bias

IMvigor 210 is a Phase |l single arm study therefore the risk of bias was not

assessed.

4.11.8 Summary of responses applied to each of the quality

assessment criteria

There is only one non-randomised trial presented in this submission.

4.11.9 Complete quality assessment

No RCT evidence was identified. Please see Section 4.1 for further details.
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4.11.10 Clinical effectiveness results of the relevant non-

randomised evidence

4.11.10.1 IMvigor 210

The co-primary endpoints in IMvigor 210 are ORR per IRF-RECIST" v1.1 (Cohort 1
and Cohort 2) and per INVmodified RECIST (mMRECIST?; Cohort 2 only), both
compared to a historical control ORR of 10%. Secondary endpoints include DOR,
PFS, and OS.

In the following section, results by outcome are presented first by Cohort 1, followed
be the complementary set of results for Cohort 2. IC subgroups results are shown
only for ORR in Cohort 1 and Cohort 2 as per the pre-planned primary analyses;

unless otherwise specified, the results refer to the all-patient population.

411.10.2 Efficacy results for cohort 1 (1L)
Primary efficacy results for Cohort 1 have a cutoff date of 14" September 2015

(hereafter referred to as the cohort 1 primary analysis) and results from the updated
analyses shown have a later cutoff date of 4" July 2016 (hereafter referred to as the
cohort 1 15-month follow-up analysis) (F. Hoffmann-La Roche Ltd, 2016b). The 1L
primary efficacy analysis was carried out when the last patient enrolled had a
minimum of 6 months follow-up (Balar et al., 2016b).

With a median follow-up of 17.2 months, 25 (21%) patients had been treated for
more than 52 weeks and 17 (14%) remained on treatment (Balar et al., 2016b). The

median treatment duration was 15 weeks (range 0—102) (Balar et al., 2016b).

" RECIST provides strict definitions of the number and minimum sizes of target lesions, and precise
definitions of objective response and progression THERASSE, P., ARBUCK, S. G., EISENHAUER, E.
A., WANDERS, J., KAPLAN, R. S., RUBINSTEIN, L., VERWELJ, J., VAN GLABBEKE, M., VAN
OOSTEROM, A. T., CHRISTIAN, M. C. & GWYTHER, S. G. 2000. New guidelines to evaluate the
response to treatment in solid tumors. European Organization for Research and Treatment of Cancer,
National Cancer Institute of the United States, National Cancer Institute of Canada. J Natl Cancer
Inst, 92, 205-16.

2 mRECIST quantifies only the viable portions of the tumour LLOVET, J. M., DI BISCEGLIE, A. M.,
BRUIX, J., KRAMER, B. S., LENCIONI, R., ZHU, A. X., SHERMAN, M., SCHWARTZ, M., LOTZE, M.,
TALWALKAR, J., GORES, G. J. & PANEL OF EXPERTS IN, H. C. C. D. C. T. 2008. Design and
endpoints of clinical trials in hepatocellular carcinoma. Ibid.100, 698-711, LENCIONI, R. & LLOVET, J.
M. 2010. Modified RECIST (mRECIST) assessment for hepatocellular carcinoma. Semin Liver Dis,
30, 52-60.
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ORR and DOR cohort 1 (1L)

The cohort 1 primary analysis (median follow-up duration of 8.5 months [range 0.2—
14.3]) shows that, compared with a historical control of 10%, the ORR of the all-
patient population was 19.3% (95% confidence interval [Cl]: 12.66, 27.58) (F.
Hoffmann-La Roche Ltd, 2015b) (Table 30).

Table 30: IMvigor 210 (Cohort 1) Objective response rate by IRF — RECIST v1.1 criteria by independent

review, preplanned cohort 1 primary analysis, data cutoff: 14" September 2015 (F. Hoffmann-La Roche
Ltd, 2015b)

All patients IC2/3 IC1/2/3
(n=119) (n =32) (n = 80)
0,
C;I;‘I’;,(:/;, 19.3 21.9 18.8
(95% CI) (12.66, 27.58) (9.28, 39.97) (10.89, 29.03)
CR rate, % 50 31 38
o . . .
(95% CI) (1.87, 10.65) (0.08, 16.22) (0.78, 10.57)

Cl, confidence interval; CR, complete response; IC, immune cell; ORR, objective response rate

At the cohort 1 15 month follow-up analysis, the ORR further increased to 22.7%
(95% ClI, 15.52-31.27) in the all-patient population (Table 31) (Balar et al., 2016b, F.
Hoffmann-La Roche Ltd, 2016b). The updated ORR by PD-L1 subgroup rose to 28%
(95% ClI, 14-47) in the 1C2/3 subgroup and 24% (95% CI,15-35) in the 1C1/2/3
subgroup (Balar et al., 2016b). Complete responses were seen in 11 (9%) patients
(Table 31) (Balar et al., 2016b).

Median response duration had not been reached and 19 (70%) of 27 responses

were ongoing (Balar et al., 2016b).

Table 31: IMvigor 210 (Cohort 1) Objective response rate by IRF per RECIST v1.1, cohort 1 15-month
follow-up analysis, data cutoff: 4" July 2016 (Bellmunt et al., 2016, F. Hoffmann-La Roche Ltd, 2016b)

Subgroup All patients

n=119
ORR, % 22.7
(95% CI) (15.52, 31.27)
CR rate, % 9.2

CR, complete response; ORR, objective response rate

2 Includes 20 patients with missing/unevaluable responses. All treated patients had measurable
disease at baseline per investigator-assessed RECIST v1.1.
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With longer follow-up at the cohort 1 15 month follow up analysis, all-patient ORRs
have remained consistent with the cohort 1 primary analysis, and additional patients
with CR have been observed (Bellmunt et al., 2016).

The efficacy results from the cohort 1 15-month follow-up analysis have confirmed
the finding from the cohort 1 primary analysis, that response rate across unselected
patients exceeds the 10% historical control (Table 30). It also demonstrated that the
majority of responses were longer than a year in duration with many still ongoing at
the time of analysis (see Figure 17) (Bellmunt et al., 2016, F. Hoffmann-La Roche
Ltd, 2016b)

Median time to onset of first response was 2.1 months (range 1.8-10.5), which was
consistent with the timings of the first scan in the protocol, but late responses were
also seen (after 6 months in two patients) (Figure 18) (Bellmunt et al., 2016). The
clinical benefit rate was 30% (defined as the rate of complete responses plus partial

responses (PR) plus stable disease for 224 weeks (Balar et al., 2016b).

Figure 18: IMvigor 210 (Cohort 1) Duration of treatment and response by objective response status,
cohort 1 15-month follow-up analysis, data cutoff: 4" July 2016 (Bellmunt et al., 2016)
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CR, complete response; PD, progressive disease; PR, partial response

PFS cohort 1 (1L)
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At the 15 month follow-up analysis, median PFS was 2.7 months (95% CI: 2.1-4.2).

Table 32: IMvigor 210 (Cohort 1) Progression-free survival, cohort 1 15-month follow-up analysis, data
cutoff: 4" July 2016 (F. Hoffmann-La Roche Ltd, 2016b)

PFS (IRF-assessed; RECIST v1.1) Cohort 1 15-month follow-up analysis
(cutoff date: 4" July 2016)
All patients
(n=119)
No. of patients with event (%) 88 (73.9)
Median time to event (months) 2.7
95% CI 21,42

Cl, confidence interval; PFS, progression-free survival; IRF, independent review facility

OS cohort 1 (1L)

At the cohort 1 15 month follow-up analysis, the median OS was 15-9 months (95%
Cl: 10.4 to NE) (Table 33 and Figure 19) and the 12-month landmark survival was

57% (95% CI: 48-66) (Balar et al., 2016b).

Table 33: IMvigor 2010 (Cohort 1) Median OS and 12-month OS, cohort 1 15-month follow-up analysis,

data cutoff: 4t July 2016 (Bellmunt et al., 2016)

OS (IRF-assessed; RECIST v1.1) All patients
n=119
Median OS (95% CI) 15.9 months
(10.4, NE)
12-month OS rate (95% CI) 57.2%
(48.2%, 66.3%)

Cl, confidence interval; NE: Not estimable; OS, overall survival; RECIST, response evaluation criteria

in solid tumours
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Figure 19: IMvigor 210 (Cohort 1) Kaplan-Meier OS plot, cohort 1 15-month follow-up analysis, data
cutoff: 4th July 2016 (Bellmunt et al., 2016)
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Patients at risk of an event are displayed at indicated time point below the plot. Censored values are
indicated with a plus (+) symbol.

Subgroup analysis cohort 1 (1L)

Outcomes were assessed in key clinical subgroups (Bellmunt et al., 2016, Balar et
al., 2016b). Good response rates were seen across subgroups as defined by
demographic and baseline characteristics. As reported for ORR above positive
resposes were observed across all subgroups defined by IC status. These results
demonstrate that atezolizumab is efficacious in a broad range of patients. However,
given that IMvigor 210 is a single-arm study, results should be interpreted with
caution (Balar et al., 2016b).

411.10.3  Efficacy results for cohort 2 (2L+)

Primary efficacy results for Cohort 2 are based on data presented in the Rosenberg
et al. publication with a data cutoff date of 5" May 2015 (hereafter referred to as the
cohort 2 primary analysis) and additional results shown are from the later cutoff date

of 4t July 2016 (hereafter referred to as the cohort 2 20-month follow-up).
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The median duration of follow up at the 4" July 2016 data cutoff was 21.1 months
(range 0.2*-24.5 months, where * denotes a censored value) (F. Hoffmann-La
Roche Ltd, 2016b).

ORR and DOR cohort 2 (2L+)

The cohort 2 primary analysis showed that compared with an ORR of 10% in
historical control, treatment with atezolizumab resulted in a significantly improved
ORR (as per RECIST v1.1) in the all-patient population (15.1%; 95% CI: 11.3-19.6,
p=0-0058) and for each pre-specified IC subgroup (1C2/3: 27.0% [95% CI: 18.6—
36.8)], p<0-0001; IC1/2/3: 18.3% [95% CI: 13.3-24.2], p=0-0004) (Table 34)
(Rosenberg et al., 2016a). Table 34 shows the ORR per INV-assessed results. The
cohort 2 20-month follow-up analyses of INV-assessed ORR remained consistent
with the ORR reported in the cohort 2 primary analysis, in the all-patient population
and in each IC subgroup (F. Hoffmann-La Roche Ltd, 2016b).

Table 34: IMvigor 210 (Cohort 2) Objective response rate by (IRF) PD-L1 status — RECIST v1.1 criteria by
independent review, pre-planned cohort 2 primary analysis, data cutoff: 5" May 2015 (Rosenberg et al.,
20164, F. Hoffmann-La Roche Ltd, 2016b)

All Patients IC2/3 IC1/2/3
(n = 311) (n = 100) (n = 208)
ORR per IRF RECIST 15.1% 27.0% 18.3%
(95% CI) (11.3-19.6) (18.6-36.8) (13.3-24.2)
CR rate per IRF
REGIST w1 1 3.9% 8.0% 5.3%
(95% Cl) (2.0-6.6) (3.5-15.2) (2.7-9.3)

Cl, confidence interval; CR, complete response; IC, immune cells; ORR, objective response rate

a0bjective response evaluable population: all treated patients had measurable disease at baseline per
investigator-assessed RECIST v1.1
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Table 35: IMvigor 210 (Cohort 2) Objective response rate (INV) by PD-L1 status — RECIST v1.1 criteria by
independent review, pre-planned cohort 2 primary analysis, data cutoff: 51" May 2015 (F. Hoffmann-La
Roche Ltd, 2016b)

All Patients Ic2/3 IC1/2/3
(n=311) (n =100) (n = 208)

ORR per INVRECIST 16.1% 23.0% 17.8%
(95% C1) (12.2-20.6) (15.2-32.5) (12.8-23.7)
CR fate per INV 3.2% 5.0% 4.3%
(95% Cl) (1.6-5.8) (1.6-11.3) (2.0-8.1)
ORR per INV immune-
modified RECIST 18.3 26.0% 21.2
(95% Cl) (14.2-23.1) (17.7-35.7) (15.8-27.3)

Cl, confidence interval; CR, complete response; IC, immune cells; INV, investigator; ORR, objective
response rate; RECIST, response evaluation criteria in solid tumours

Overall, a high concordance rate (94.8%) was observed in the all-patient population
following a concordance analysis between the IRF-assessed RECIST v1.1 and INV-
assessed RECIST v1.1 tumour responses (F. Hoffmann-La Roche Ltd, 2016b).

At the cohort 2 20-month follow-up, the median treatment duration was 12 weeks
(range, 0 to 104); and a total of 137 patients were treated beyond RECIST v1.1
progression. The ORR status at the cohort 2 20-month follow-up is reported in Table
36 (IRF-assessed) (Loriot et al., 2016). There was consistency in the IRF-assessed
ORR between the cohort 2 primary analysis and cohort 2 20-month follow-up
analyses, in the all-patient population (F. Hoffmann-La Roche Ltd, 2016b).

Table 36: IMvigor 210 (Cohort 2) Objective response rate (IRF), cohort 2 20-month follow-up analyses,
data cutoff: 4" July 2016 (Loriot et al., 2016, F. Hoffmann-La Roche Ltd, 2016b)

All Patients
(n =310)

ORR IRF RECIST
e 15.8%
(95% CI) (11.9-20.4)
CR rat IRF RECIST
v1.1ra e per 6.1%
(95% CI) (3.7-9.4)
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ORR per immune-
modified

RECIST®
(95% Cl)

19.7%
(15.4-24.6)

Cl, confidence interval; CR, complete response; IC, immune cells; INV, investigator; ORR, objective

response rate; RECIST, response evaluation criteria in solid tumours

Does not include 2 17 or ® 20 patients with missing/unevaluable responses. All treated patients had
measurable disease at baseline per investigator-assessed RECIST v1.1.

A swim lanes plot depicting the treatment and response duration is shown in Figure
20 (Loriot et al., 2016). The median time to response was 2:1 months (95% CIl 2.0—

2.2) (Rosenberg et al., 2016a).

Figure 20: IMvigor 210 (Cohort 2) Duration of treatment and response (Loriot et al., 2016)
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At the cohort 2 20-month follow-up analysis, the maximum DOR in the all-patient

population increased compared with the primary analysis (22.6 months vs 8.3

months, respectively). In addition, 65.3% of the all-patients population demonstrated

ongoing DOR at 12-month landmark analysis, (Table 37) (F. Hoffmann-La Roche
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Ltd, 2016b), with majority of responders still progression-free at the time of the most
recent analysis. This demonstrates the durable responses that patients experienced

with atezolizumab in IMvigor 210 (Rosenberg et al., 2016a).

Table 37: IMvigor 210 (Cohort 2) Duration of response (IRF), cohort 2 20-month follow-up analysis, data
cutoff: 4t July 2016 (F. Hoffmann-La Roche Ltd, 2016b)

Efficacy endpoint All responders
(n = 49)

DOR per IRF | No. of patients with
RECIST v1.1 | event (%) 17 (34.7)

No. of ongoing

responders 32 (65.3)
DOR No. of patients at risk
Landmark 29
analysis at 12
months

Event-fi te, %

(gvsi/n CI)ree rate, % 65.3

° (51.5-79.0)

Cl, confidence interval; DOR, duration of response; IC, immune cell; IRF, independent review facility;
RECIST, response evaluation criteria in solid tumours

PFS cohort 2 (2L+)

In the cohort 2 20-month follow-up analysis, 274 / 310 (88.4%) of patients had an
event of IRF-assessed disease progression, per RECIST v1.1, or death (Table 38)
(F. Hoffmann-La Roche Ltd, 2016b).

Table 38: IMvigor 210 (Cohort 2) Progression-free survival (IRF), cohort 2 20-month follow-up analysis,
data cutoff: 4t July 2016 (F. Hoffmann-La Roche Ltd, 2016b)

PFS (IRF-Assessed; RECIST v1.1) All patients
(n=310)
No. of patients with event (%) 274 (88.4)
Median time to event, months 2.1
(95% CI) (2.1-2.1)

Cl, confidence interval; IC, immune cell; IRF, independent review facility; PFS, progression-free
survival; RECIST, response evaluation criteria in solid tumours
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OS cohort 2 (2L+)

12-month survival rate was 36.9% in Cohort 2 (F. Hoffmann-La Roche Ltd, 2016b).
Median OS for the cohort 2 20-month follow-up analysis is shown in Table 39. The

KM curve is shown in Figure 21.

Table 39: IMvigor 210 (Cohort 2) Median OS and 12-month OS, cohort 2 20-month follow-up analysis, data
cutoff: 4t July 2016 (Loriot et al., 2016, F. Hoffmann-La Roche Ltd, 2016b)

All patients
(n=310)
Median OS, months 7.9
(95% CI) (6.7-9.3)
12-month OS rate 36.9%
(95% CI) (31.4-42.3)

NE, not estimable; OS, overall survival. Patients at risk of an event are displayed at indicated time
points below plot. Censored values are indicated with a plus (+) symbol.

Figure 21: IMvigor 210 (Cohort 2) Kaplan-Meier curve of OS in all patients (Loriot et al., 2016)
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Patients at risk of an event are displayed at indicated time points below plot. Censored values are
indicated with a plus (+) symbol.
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Subgroup analysis cohort 2 (2L+)

Outcomes were assessed in key clinical subgroups (F. Hoffmann-La Roche Ltd,
2016b). Good response rates were seen across subgroups as defined by
demographic and baseline characteristics. As reported for ORR above positive
resposes were observed across all subgroups defined by IC status. These results
demonstrate that atezolizumab is efficacious in a broad range of patients. However,
given that IMvigor 210 is a single-arm study, results should be interpreted with
caution(Balar et al., 2016b).

4.11.11  Summary of the PCD4989¢g study

411111 Study design
Study PCD4989g is a multi-centre, first-in-human, open-label Phase la study. The

primary objectives of the study were to assess the safety and tolerability of
atezolizumab, to determine the maximum tolerated dose, to evaluate the dose
limiting toxicity, and to identify a recommended Phase |l dose of atezolizumab (F.
Hoffmann-La Roche Ltd, 2015a).

The primary endpoint of the PCD4989¢g study was ORR based on INV-RECIST v1.1.
Secondary endpoints included best overall response (BOR), DOR per RECIST v1.1,
PFS per RECIST v1.1, OS and safety (F. Hoffmann-La Roche Ltd, 2015a).

411.11.2 Baseline characteristics

As of the clinical data cutoff on the 315t March 2016, the safety evaluable population
with UC included 95 patients with locally advanced or metastatic UC, and was
predominately white (74/95, 77.8%) and male (72/95, 75.8%) with a median age of
66.0 years (range: 36-89 years). The majority of the patients were 265 years old
(56/95, 58.9%) (F. Hoffmann-La Roche Ltd, 2016c¢).

Baseline characteristics of the efficacy evaluable UC cohort are summarised in Table
40.
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Table 40: PCD4989g Baseline characteristics (F. Hoffmann-La Roche Ltd, 2016c)

Baseline characteristic Total (n=95)
Age Median 66.0
Range 36-89
Gender Male 72 (75.8%)
Baseline ECOG PS 0 37 (38.9%)
1 58 (61.1%)
Visceral Metastases at study Yes 74 (77.9%)
entry
Liver metastases at study Yes 35 (36.8%)
entry
Haemoglobin level <10g/dL Yes 18 (18.9%)
Prior Therapy (Adjuvant, 0 1(1.1%)
Neoadjuvant) 1 0 (0%)
2 17 (17.9%)
3 15 (15.8%)
4 14 (14.7%)
5 17 (17.9%)
=6 31 (32.6%)
Prior Therapy with Platinum Cisplatin-based 73 (76.8%)
Based Regimen Carboplatin-based 37 (38.9%)
Time from prior Yes 39 (41.9%)
chemotherapy (<3 months)

ECOG, Eastern Cooperative Oncology Group; PS, performance status

Note: Efficacy evaluable population = 95, safety evaluable population = 95, data cut-off 315t Mar 2016
411.11.3  Efficacy results

A total of 95 patients enrolled in the UC cohort and 94 were OR-evaluable with at
least 12 weeks follow-up (F. Hoffmann-La Roche Ltd, 2016c).

The urothelial carcinoma tumour response results based on the 94 OR-evaluable
patients, inclusive of the primary and sensitivity analyses of the primary and
secondary efficacy endpoints, are presented below. The first tumour assessment
occurred 6 weeks after starting treatment and then every 6 weeks for 24 weeks, and
every 12 weeks thereafter until disease progression, death or initiation of further
systemic cancer therapy, in accordance with the protocol schedule. ORR values are
presented in Table 41 (F. Hoffmann-La Roche Ltd, 2016c¢).
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Table 41: PCD4989g ORR, per RECIST v1.1 (F. Hoffmann-La Roche Ltd, 2016c)

Efficacy endpoint
All patients n=94
ORR per INV RECIST v1.1 26.6%
(95% Cl) (18.01,
36.71)
CR rate per INV RECIST v1.1 9.6%
(95% CI) (4.47,17.40)
ORR per IRF RECIST v1.1 25.5%
(95% CI) (17.09,
35.57)

CR, complete response; IC, tumour-infiltrating immune cells; INV,investigator; ORR, objective

response rate; IRF, independent review facility; RECIST, Response Evaluation Criteria in Solid

Tumours v1.1

Clinical cutoff date: 315t March 2016

Note: ORR analysis is based on n=94 efficacy evaluable patients with measurable disease at baseline

o Durable DOR was observed with a median DOR per INV-RECIST v1.1 of 22.1
months (95% CI: 12.12, NE)

° Overall median DOR on the basis of the IRF-RECIST v1.1 was not reached
(95% CI: 27.598, NE)

. At 2 years, the survival rate was 30.3% (95% CI: 20.34, 40.25)

. Median PFS per INV RECIST v1.1 was 2.7 months (95% CI: 1.4, 4,3)
. Median PFS per IRF RECIST v1.1 was 1.8 months (95%CI 1.4,3.3)

. Median OS was 10.1 months (95% CI: 7.29, 16.99)

4.12 Adverse reactions

4.12.1 Adverse events from RCTs

No RCT evidence was identified. Please see Section 4.1 for further details

4.12.2 Summary table of adverse events

No RCT evidence was identified. Please see Section 4.1 for further details.
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4.12.3 Additional adverse reactions

No RCT evidence was identified. Please see Section 4.1 for further details. Adverse

event information for atezolizumab is provided from the Phase Il study, IMvigor 210.

412.31 IMvigor 210: safety profile in patients with UC

Safety result from the July 2016 data-cut are available for Cohort 1 (15-month follow
up analysis) and Cohort 2 (20-month follow-up analysis). These analyses
demonstrated that atezolizumab was well tolerated with a low incidence of AEs
leading to study drug withdrawal. The observed AEs were consistent with the known
mechanism of action of atezolizumab and other immunotherapies, and the
underlying disease. There were no new safety concerns identified with longer follow-
up (F. Hoffmann-La Roche Ltd, 2016b).

Cohort 1

At the time of the 15-month follow-up analysis, all patients in Cohort 1 were treated
for a median of 15 weeks and received a median of 6 doses. Of the 119 patients,
21% (25 patients) received study drug treatment for 21 year (F. Hoffmann-La Roche
Ltd, 2016b).

Comparison of the primary analysis vs the 15-month follow-up analysis (4th
July data cutoff) (Cohort 1)

Overall, 95.8% of patients experienced at least one AE; five grade 5 AEs (deaths)
occurred, of which one AE (sepsis) was considered treatment-related by the treating
investigator (Table 42). The safety analysis results of the 15-month follow up were
consistent with the results of the primary analysis with no new safety concerns
identified (F. Hoffmann-La Roche Ltd, 2016b).
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Table 42: IMvigor 210 (Cohort 1) Overview of AEs (safety-evaluable population) (F. Hoffmann-La Roche
Ltd, 2016b)

AE Primary analysis 15-month follow-up analysis
14t September 2015 cutoff 4t July 2016 cutoff date
date n=119
n=119

AEs

115 (96.6%)

114 (95.8%)

Treatment-related AEs

76 (63.9%)

79 (66.4%)

SAEs

42 (35.3%)

45 (37.8%)

Treatment-related SAEs

9 (7.6%)

12 (10.1%)

Grade 3-4 AEs

51 (42.9%)

54 (45.4%)

Treatment-related Grade 3—4
AEs

14 (11.8%)

19 (16.0%)

Grade 5 AEs 4 (3.4%) 4 (3.4%)
Treatment-related Grade 5 AEs 1(0.8%) 1(0.8%)
AESIs 32 (26.9%) 37 (31.1%)
AESI (Grade 3-4) 6 (5.0%) 9 (7.6%)

AEs leading to study drug dose
interruption

39 (32.8%)

41 (34.5%)

AEs leading to withdrawal from

7 (5.9%)

9 (7.6%)

study drug

AE, adverse event; AESI, adverse event of special interest; SAE, serious adverse event.

Note: Safety summaries include all AEs that occur up to 30 days after the last dose of study drug, with
the exception of treatment-related SAEs and AESIs for which no window was applied.

Common adverse events cohort 1 (1L)

The majority of patients (95.8%; 114/119 patients) experienced at least one AE (F.
Hoffmann-La Roche Ltd, 2016b). The most commonly reported AEs (= 10%)
included fatigue, decreased appetite, nausea, diarrhoea, anaemia, pruritus, blood
creatinine increased, vomiting, constipation, oedema peripheral, urinary tract
infection, back pain, pyrexia, arthralgia, cough, and rash (F. Hoffmann-La Roche Ltd,
2016b). Overall, these are expected events based on the underlying disease, and

the known safety profile of atezolizumab (F. Hoffmann-La Roche Ltd, 2016b).
Grade 3-4 adverse events cohort 1 (1L)

Grade 3-4 AEs were experienced by 45.4% of patients (54/119) with the most
commonly reported AEs (= 2.5%) being fatigue, anaemia, hyponatremia, blood

creatinine increased, asthenia, renal failure, small intestinal obstruction, back pain,
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urinary tract infection, decreased appetite, diarrhoea, ALT increased, AST increased,

urosepsis and hypotension (F. Hoffmann-La Roche Ltd, 2016b).
Treatment-related adverse events cohort 1 (1L)

Treatment-related Grade 3-4 AEs were reported in 16.0% of patients, the most
common of which (= 2.5%) were fatigue, alanine aminotransferase (ALT) increased
and aspartate aminotransferase (AST) increased (Table 43) (F. Hoffmann-La Roche
Ltd, 2016b).

Table 43: IMvigor 210 (Cohort 1) Treatment-related AEs (Bellmunt et al., 2016, Balar et al., 2016b)

AE?(n=119) Any grade Grade 3—4
Overall 79 (66%) 19 (16%)
Fatigue 36 (30%) 4 (3%)
Diarrhoea 14 (12%) 2 (2%)
Pruritus 13 (11%) 1 (1%)
Decreased appetite 11 (9%) 1(1%)
Hypothyroidism 8 (7%) 0 (0%)
Anaemia 6 (5%) 2 (1%)
Chills 6 (5%) 0 (0%)
Nausea 6 (5%) 0 (0%)
Pyrexia 6 (5%) 0 (0%)
Rash 6 (5%) 1(1%)
Vomiting 6 (5%) 0 (0%)
Rash, maculopapular 5 (4%) 0 (0%)
ALT increase 5 (4%) 4 (3%)
Arthralgia 5 (4%) 0 (0%)
AST increase 4 (3%) 3 (3%)
Blood bilirubin increase 4 (3%) 2 (2%)
Dyspnoea 4 (3%) 0 (0%)
Infusion-related reaction 4 (3%) 0 (0%)
Lymphocyte count decrease 4 (3%) 0 (0%)
Renal failure 2 (2%) 2 (2%)

ALT, alanine aminotransferase; AST, aspartate aminotransferase

@ Reported in = 4 patients (any grade) or = 2 patients (Grade 3-4). Multiple occurrences of the same
event were counted once at maximum severity.
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Serious adverse events cohort 1 (1L)

Serious adverse events were experienced by 37.8% of patients (45/119). The most
commonly reported SAEs (= 2.5%) included acute kidney injury, small intestinal
obstruction, renal failure, sepsis, and diarrhoea, the majority of which were assessed
as related to underlying disease. Treatment-related SAEs were reported in 10.1% of
all comers, with the most frequently reported (= 2 patients) being diarrhoea (2.5%)
and renal failure (1.7%) (F. Hoffmann-La Roche Ltd, 2016b).

Deaths cohort 1 (1L)

The majority of deaths were due to progressive disease (88.1%, 52 of 59 patients).
Four patients experienced a Grade 5 AE (cardiac arrest, myocardial infarction,
sepsis [investigator-assessed as related], respiratory failure) within 30 days of their
last dose of study treatment. One additional death occurred more than 30 days after
last dose of atezolizumab, which was due to respiratory distress. These Grade 5 AEs
were reported at the primary analyses and no new information was received
subsequently (F. Hoffmann-La Roche Ltd, 2016b).

Furthermore, there were two deaths due to other unspecified causes (not due to
disease progression or an AE). One death was reported during the primary analyses
and although the exact cause of death could not be determined, suspected
thrombotic thrombocytopenia purpura and disseminated intravascular coagulation
was reported (F. Hoffmann-La Roche Ltd, 2015b). For the death which occurred
during the 15-month follow-up, no further details regarding the exact cause of death
were available (F. Hoffmann-La Roche Ltd, 2016b).

AEs that led to dose interruption or treatment withdrawal cohort 1 (1L)

Overall, atezolizumab was well tolerated; 34.5% (41/119) of patients had an AE
leading to dose interruption and 7.6% had an AE leading to treatment withdrawal.
New events leading to treatment withdrawal reported since the primary analysis
included one each of Grade 3 fatigue, Grade 3 rheumatoid arthritis, and Grade 2

autoimmune colitis.

Adverse events of special interest (AESI) cohort 1 (1L)
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AESIs reported in =3 patients were: rash, hypothyroidism, ALT increase, AST
increase, maculo-papular rash, bilirubin increase, colitis, dermatitis, and peripheral
neuropathy (F. Hoffmann-La Roche Ltd, 2016b). Most AESIs were immune-
mediated, as expected with atezolizumab, an immunoglobulin G1 monoclonal

antibody that inhibits PD-L1 and potentiates the immune system.
Immune-mediated AEs cohort 1 (1L)

A quarter (25%) of all patients received steroids for an AE due to any cause;
immune-mediated AEs requiring systemic corticosteroids are listed in Table 44
(Bellmunt et al., 2016). No patients were treated with non-corticosteroid
immunomodulatory agents (e.g., infliximab, tocilizumab) for an immune-mediated AE
(Bellmunt et al., 2016).

Table 44: IMvigor 210 (Cohort 1) Immune-mediated AEs (Bellmunt et al., 2016)

AE? (N=119) Any grade Grade 3—4
Overall 12% 7%
Rash 3% 1%
ALT increase 2% 2%
Blood bilirubin increase 2% 2%
Rhabdomyolysis 2% 1%
AST increase 1% 1%
Autoimmune colitis 1% 1%
Colitis 1% 1%
Diarrhoea 1% 1%
Liver disorder 1% 1%
Rheumatoid arthritis 1% 1%
Arthralgia 1% 0%
Arthritis 1% 0%
Hypothyroidism 1% 0%
Muscle spasms 1% 0%
Rash, maculopapular 1% 0%
Tenosynovitis 1% 0%

AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase

@ Occurring in any patient. Multiple occurrences of the same event were counted once at maximum

severity.
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Renal function cohort 1 (1L)

Renal function was assessed by change in estimated GFR (eGFR) and no major
decline in median eGFR was observed on treatment in the overall patient population
(Bellmunt et al., 2016).

Cohort 2 (2L+)

At the 20-month follow-up analyses, all patients in Cohort 2 had been treated for a
median of 12.3 weeks and received a median of five doses. Of the 310 patients, 20%
(62 patients) had received atezolizumab for >1 year (F. Hoffmann-La Roche Ltd,
2016b).

Comparison of the primary analysis vs the 20-month follow-up analysis cohort
2 (4th July data cutoff) (2L+)

The results of 20—month safety analysis were consistent with the results of the
primary analysis with no new safety concerns identified (F. Hoffmann-La Roche Ltd,
2016b).
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Table 45: IMvigor 210 (Cohort 2) Overview of AEs (safety-evaluable population) (F. Hoffmann-La Roche

Ltd, 2016b)
AE Primary analysis 20-month follow-up analysis
5t May 2015 cutoff date 4t July 2016 cutoff date
N=311 N=3102
AEs 298 (95.8%) 303 (97.7%)

Treatment-related AEs

203 (65.3%)

220 (71.0%)

SAEs

141 (45.3%)

144 (46.5%)

Treatment-related SAEs

33 (10.6%)

38 (12.3%)

Grade 3-4 AEs

154 (49.5%)

186 (60.0%)

Treatment-related Grade 3—4
AEs

46 (14.8%)

56 (18.1%)

Grade 5 AEs 2 (0.6%) 3 (1.0%)
Treatment-related Grade 5 AEs 0 0

AESIs 79 (25.4%) 93 (30.0%)
AESiIs (Grade 3-4) 13 (4.2%) 20 (6.5%)

AEs leading to study drug dose
interruption

83 (26.7%)

100 (32.3%)

AEs leading to withdrawal from
study drug

10 (3.2%)

12 (3.9%)

AE, adverse event; AESI, adverse event of special interest; SAE, serious adverse event.

@ As a result of updated data for cohort eligibility, two patients assigned to Cohort 2 (one within the
ICO subgroup and one within the IC1 subgroup) and one patient assigned to Cohort 1 (within the ICO
subgroup) as of 5 May 2015 were re-assigned to the alternate cohort as of the 14 September 2015

cutoff.

Note: Safety summaries include all AEs that occur up to 30 days after the last dose of study drug, with
the exception of treatment-related SAEs and AESIs for which no window was applied.

Common adverse events cohort 2 (2L+)

The majority of patients (97.7%; 303/310 patients) experienced at least one AE,

regardless of the cause. The most commonly reported AEs (= 10%) included fatigue,

decreased appetite, nausea, constipation, urinary tract infection, pyrexia, oedema

peripheral, diarrhoea, vomiting, back pain, dyspnoea, chills, arthralgia, anaemia and

cough, haematuria, pruritus, abdominal pain, rash, pain in extremities, headache,

and pain (F. Hoffmann-La Roche Ltd, 2016b). Overall, these are expected events

based on the underlying disease, and the known safety profile of atezolizumab.

Grade 3—4 adverse events cohort 2 (2L+)
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Grade 3—4 AEs were experienced by 60.0% of patients; the most commonly reported

AEs (= 2.5%) were anaemia, urinary tract infection, fatigue, haematuria,

hyponatremia, dehydration, dyspnoea, sepsis, pain, back pain, and abdominal pain

(F. Hoffmann-La Roche Ltd, 2016b).

Treatment-related adverse events cohort 2 (2L+)

Treatment-related Grade 3-4 AEs were reported in 18.1% of patients, the most

common of which (= 1.0%) were fatigue, ALT increase, AST increase, hypertension,

lymphocyte count decrease, and pneumonitis (F. Hoffmann-La Roche Ltd, 2016b).

There were no treatment-related Grade 3-4 AEs reported at a rate of 22.5% in cohort

2.

Table 46: IMvigor 210 (Cohort 2) Treatment-related AEs (F. Hoffmann-La Roche Ltd, 2016b)

AE (N=310) Any grade Grade 3—4
Overall 71.0% 18.1%
Fatigue 30.6% 1.6%
Diarrhoea 8.4% 0.3%
Pruritus 11.9% 0.3%
Decreased appetite 11.3% 0.6%
Hypothyroidism 2.6% 0.3%
Anaemia 2.3% 0.6%
Chills 10.6% 0%
Nausea 26.5% 1.9%
Pyrexia 22.3% 0.6%
Rash 11.6% 0.3%
Vomiting 19.4% 1.3%
Rash, maculopapular 3.2% 0%
ALT increase 5.2% 1.9%
Arthralgia 17.7% 1.0%
AST increase 5.2% 1.6%
Blood bilirubin increase 2.6% 0.6%
_Blood alkaline phosphatase 5.2% 1.6%
increase

Dyspnoea 0.3% 0%
Infusion-related reaction 0.6% 0%
Lymphocyte count decrease 1.6% 1.0%
Renal and urinary disorders 2.9% 0.6%
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AE, adverse event; ALT, alanine aminotransferase; AST, Aspartate aminotransferase

Serious adverse events cohort 2 (2L)

SAEs were experienced by 46.5% of patients. Treatment-related SAEs were
reported in 12.3% of all patients; the most frequently reported SAEs (= 3 patients)
were pneumonitis (1.3%) and pulmonary embolism (1.0%) (F. Hoffmann-La Roche
Ltd, 2016b).

Deaths cohort 2 (2L)

The majority of deaths were due to progressive disease (93.4%, 211/226 patient
deaths). The incidence of deaths within and beyond 30 days from the last study
treatment administration was 12.3% and 60.6%, respectively (F. Hoffmann-La Roche
Ltd, 2016b).

Three patients experienced a Grade 5 AE (sub-ileus, pulmonary sepsis, cerebral
haemorrhage) within 30 days of their last dose of study treatment. No Grade 5 AEs
occurred after 30 days of last dose of atezolizumab were reported. None were
assessed as related to study drug treatment by the investigator; two (sub-ileus and
pulmonary sepsis) were previously reported at the primary analysis (F. Hoffmann-La
Roche Ltd, 2016b).

AEs that led to dose interruption or treatment withdrawal cohort 2 (2L)

Overall, 32.3% of the patients (100/310) experienced an AE that led to dose
interruption, with the majority of patients able to tolerate atezolizumab; AEs leading
to treatment withdrawal were reported in 3.9% of patients. New events leading to
treatment withdrawal reported since the primary analysis (CCOD: 5 May 2015)
included one each of Grade 5 cerebral hemorrhage, Grade 3 pneumonitis, Grade 3
sepsis, Grade 3 colitis, Grade 2 colitis microscopic, and Grade 2 fatigue. The
previously reported Grade 3 retroperitoneal haemorrhage was updated in the 20-
month F/U analysis to a Grade 3 retroperitoneal infection (F. Hoffmann-La Roche
Ltd, 2016b).

AESIs cohort 2 (2L)
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AESIs reported in 23 patients were: rash, ALT increase, AST increase,
hypothyroidism, maculo-papular rash, peripheral neuropathy, bilirubin increase,
pneumonitis, increased transaminase, rash pruritic, and colitis (F. Hoffmann-La
Roche Ltd, 2016b).. Most AESIs were immune-mediated, as expected with
atezolizumab, an immunoglobulin G1 monoclonal antibody that inhibits PD-L1 and

potentiates the immune system.
Immune-mediated AEs cohort 2 (2L)

In 63 patients treated with atezolizumab for 21 year, 13% experienced an immune-
mediated AE of any grade, and 3% experienced a Grade 3—4 immune-mediated AE.
In these patients, rash, acute kidney injury and influenza-like iliness were the most
common immune-mediated AEs of any grade (n=2 each) (Loriot et al., 2016). No
patients were treated with non-corticosteroid immunomodulatory agents (e.g.,
infliximab, tocilizumab, rituximab, interleukin 2) for an immune-mediated AE (Loriot et
al., 2016).

Phase | PCD4989G study

The safety results comprise data from patients in the UC cohort (n=95) who received
atezolizumab over a median period of 8.6 months (range: 0.0-35.2 months; where
0.0 months reflects patients who received one dose of study treatment); 51.6% of
patients were treated for less than 3 months as of 315t March 2016. The mean
number of treatment doses received was 12.3 doses (F. Hoffmann-La Roche Ltd,
2016¢).

The maijority of patients (97.9%, 93/95) experienced at least one adverse event (AE)
(regardless of attribution) during the course of study treatment (F. Hoffmann-La
Roche Ltd, 2016c¢). Overall, Grade 3 or Grade 4 AEs were experienced by 50.5%
(48/95) patients and 1.1% (1/95) experienced AEs resulting in death (Grade 5). For
treatment-related AEs, 66.3% (63/95) of patients experienced AEs of any grade;
8.4% (8/95) experienced Grade 3 and 1.1% (1/95) experienced Grade 4 AEs. The
most common treatment-related AEs (= 5% of patients, 5/95) were fatigue (19.9%,
17/95), asthenia (13.7%, 13/95), decreased appetite (12.6% (12/95), nausea (11.6%,
11/95), pruritus (11.6%, 11/95), rash (8.4%, 8/95), diarrhoea (7.4%, 7/95), and

pyrexia (6.3%, 6/95) (F. Hoffmann-La Roche Ltd, 2016c¢).
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4.12.4 Overview of safety of atezolizumab

41241 Summary of IMvigor 210 safety results in patients with UC

In Cohort 1, patients tolerated first-line treatment with atezolizumab monotherapy
well (Bellmunt et al., 2016). Overall, 41 (34%) patients had an adverse event leading
to dose interruption, with no single adverse event predominating, and nine (8%)
patients had an event leading to treatment withdrawal. Most treatment
discontinuations (77 of 102) and deaths (52 of 59) were due to progression (Balar et
al., 2016b).

In Cohort 2, atezolizumab for patients with mUC who have been treated with
platinum chemotherapy was also well tolerated, with no treatment-related grade 5
AEs occurring on study even after approximately two years since last patient
enrolled (Loriot et al., 2016). Most treatment-related adverse events were mild to
moderate in nature, with fatigue among the most common any-grade adverse events
(Rosenberg et al., 2016a). The incidence of grade 3—4 treatment-related adverse
events was low, with fatigue being the most common, occurring in five (2%) patients
(Rosenberg et al., 2016a).

The safety profile of atezolizumab remains consistent with other immunotherapies,
and previous IMvigor 210 analyses (including among cohorts). No new safety
concerns were identified with longer follow-up, including patients treated with

atezolizumab beyond one year (F. Hoffmann-La Roche Ltd, 2016b).

4.13Interpretation of clinical effectiveness and safety evidence

As described in section 3.3, outcomes in urothelial carcinoma are generally poor with
limited therapeutic options and poor quality of life for patients who progress to more
advanced disease. The lack of tolerable and effective treatment options has led to a

high unmet medical need in this disease, particularly in the metastatic setting.

Data for atezolizumab in mUC is available from two studies: IMvigor 210, and the
supportive phase | study (PCD4989g), which has longer follow-up and treatment
exposure. Both studies showed consistently beneficial results, including clinically

meaningful efficacy, and a well-tolerated and manageable safety profile that
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compare favourably with the historical control outcomes with current treatment

standards.

4.13.1 Principal (interim findings) from the clinical evidence

There have been no major advances in the treatment of metastatic urothelial bladder
cancer in the past 30 years. Patient outcomes remain poor (Powles et al., 2014).
Chemotherapy remains the standard of care, and there is a clear unmet need in the
treatment options for patients with locally advanced or mUC. Principle findings from
the evidence highlighting the clinical benefits and risks of atezolizumab monotherapy
for the treatment of cisplatin-ineligible and previously treated patients are

summarized below:

Atezolizumab offers a durable response across lines of therapy

The clinical benefit of atezolizumab is underscored by durable responses.

- Cohort 1 (previously untreated metastatic disease) — ORR and DOR

¢ In the 15-month follow-up analysis, patients in Cohort 1 were treated for a
median of 15 weeks and received a median of 6 doses. Of the 119 patients,
21% (25 patients) received study drug treatment for 21 year (F. Hoffmann-La
Roche Ltd, 2016b).

e Patients treated with atezolizumab had an ORR of 19.3% (95% CI: 12.66,
27.58) at the primary analysis. At the 15-month follow-up analysis, the ORR
rose to 22.7% (95% CI: 15.52, 31.27) in all comer patients, and 19 of 27
(70%) responses were ongoing (Balar et al., 2016b). These objective
response rates, as well as the duration of response of atezolizumab

monotherapy observed in Cohort 1, are clinically meaningful.

e ORRs and CRs were observed. Over time, with longer follow-up, all-patient
ORRs have remained consistent and additional patients with CR have been
observed (Bellmunt et al., 2016).

¢ Durable clinical benefit has been observed, with a disease control rate 224
weeks of 30% (95% Cl, 22—-39) (Bellmunt et al., 2016).
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Median duration of response has not yet been reached and substantially
exceeds that seen with conventional cytotoxic chemotherapy(Bellmunt et al.,
2016)

- Cohort 2 -0ORR and DOR

In Cohort 2, at the 20-month follow-up, the median treatment duration was 12
weeks (range, 0 to 104). The ORR was 15.8% (95% CI 11.9-20.4) (Loriot et
al., 2016). Patients treated with atezolizumab had an ORR of 15.1% (95% CI:
11.3, 19.6) at the pre-planned primary analysis.

In Cohort 2 the maximum DOR in the all-patient population increased, from
8.3 months (primary analysis) to 22.6 months (20 month follow-up), and the
median duration of response has not yet been reached. For the all-patient
population, the estimated 1-year landmark event-free rate is 65.3% (F.
Hoffmann-La Roche Ltd, 2016b). This demonstrates the durable responses
that patients experienced with atezolizumab in IMvigor 210 (Rosenberg et al.,
2016a). Again, these enduring responses would not be expected with the

cytotoxic treatments currently used in clinical practice

Responses, including CRs, were observed in all PD-L1 subgroups; (Loriot et
al., 2016). Additional PRs and CRs have been observed in the updated
analyses (Loriot et al., 2016). Such persistent responses in the context of a
favourable safety profile have consistently been observed across various
studies including the phase | study, PCD4989g, for which the median DOR is
22.1 months (95% CI: 12.12, NE)

The responses observed represent statistically significant improvements
compared to a historical control response rate of 10%, and over current
available therapies for locally advanced and metastatic bladder cancer

patients.

Atezolizumab offers a long term survival benefit in UC in cisplatin ineligible

and in previously treated patients
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PFS rates and OS rates are summarized below.
- Cohort 1 — PFS and OS (15 month follow up analysis)

In Cohort 1, the median progression-free survival was 2.7 months (95% Cl 2.1-4.2)
(Balar et al., 2016b), with a median overall survival of 15-:9 months (95% CI, 10.4 to
NE) (Balar et al., 2016b). The 12-month landmark survival was 57% (95% CI| 48—66)
(Balar et al., 2016b).

- Cohort 2- PFS and OS (20 month follow up analysis)

In Cohort 2, PFS was 2.1 months (95% CI 2.1,2.1) (F. Hoffmann-La Roche Ltd,
2016b), median overall survival was 7.9 months (95% CI 6.7-9.3), with a 12 month
OS rate of 36.9% (31.4-42.0) (Loriot et al., 2016).

- phase | PCD4989¢g
At 2 years, OS was 30.3% (95% CI: 20.34, 40.25) for all mUC patients.
Atezolizumab has an established safety profile across lines of therapy in UC

Comparative safety data are not available for atezolizumab in mUC. However, an
ongoing phase Il clinical trial in NSCLC assesses atezolizumab as compared to
docetaxel (Rittmeyer et al., 2016). These data are useful to explore the tolerability of
atezolizumab as compared to taxane based chemotherapy in metastatic, advanced
cancer, albeit in a differing tumour type. In this study there were fewer treatment-
related adverse events with atezolizumab than with docetaxel, including grade 3 or 4
events (90 [15%)] of 609 patients vs 247 [43%] of 578 patients.

Adverse events leading to treatment discontinuation occurred in 46 (8%) of 609
patients with atezolizumab and in 108 (19%) of 578 patients with docetaxel. There
were no deaths related to atezolizumab and one related to docetaxel (respiratory

tract infection).

- Cohort1
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Treatment-related Grade 3-4 AEs were reported in 16.0% of patients, the
most common of which (= 2.5%) were fatigue, ALT increase and AST
increased (F. Hoffmann-La Roche Ltd, 2016b).

Serious adverse events were experienced by 37.8% of patients (45/119). The
most commonly reported SAEs (2 2.5%) included acute kidney injury, small
intestinal obstruction, renal failure, sepsis, and diarrhoea, the majority of
which were assessed as related to underlying disease. (F. Hoffmann-La
Roche Ltd, 2016b).

Overall, atezolizumab was well tolerated; 34.5% (41/119) of patients had an
AE leading to dose interruption and 7.6% had an AE leading to treatment
withdrawal(F. Hoffmann-La Roche Ltd, 2016b)

Cohort 2

Treatment-related Grade 3-4 AEs were reported in 18.1% of patients, the
most common of which (= 1.0%) were fatigue, ALT increase, AST increase,
hypertension, lymphocyte count decrease, and pneumonitis (F. Hoffmann-La
Roche Ltd, 2016b). There were no treatment-related Grade 3-4 AEs reported

at a rate of 22.5% in cohort 2.

Treatment-related SAEs were reported in 12.3% of all patients; the most
frequently reported SAEs (= 3 patients) were pneumonitis (1.3%) and
pulmonary embolism (1.0%)(F. Hoffmann-La Roche Ltd, 2016b)

In 63 patients treated with atezolizumab for =21 year, 13% experienced an
immune-mediated AE of any grade, and 3% experienced a Grade 3—4
immune-mediated AE. No patients were treated with non-corticosteroid
immunomodulatory agents (e.g., infliximab, tocilizumab, rituximab, interleukin

2) for an immune-mediated AE (Loriot et al., 2016).

Overall, atezolizumab was well tolerated. 32.3% of the patients (100/310)
experienced an AE that led to dose interruption, with the majority of patients
able to tolerate atezolizumab; AEs leading to treatment withdrawal were
reported in 3.9% of patients(Loriot et al., 2016). Overall, this data
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demonstrates that atezolizumab provides a meaningful treatment option for

patients who are cisplatin-ineligible.

Based on the overall results from IMvigor 210 and supporting PCD4989g study,
atezolizumab presents a favourable benefit-risk as compared to historical controls
(single agent chemotherapy) in a population with a high unmet medical need. The
positive benefit-risk profile was not only observed in patients who expressed high
levels of PD-L1 (IC2/3), but also in those who did not (IC0/1), suggesting all patients
can derive benefit from atezolizumab treatment. Durable responses were observed
with atezolizumab, including subsets of heavily pre-treated metastatic urothelial

carcinoma patient population with pre-defined poor prognostic factors.

It is this durability of response - already seen with immunotherapies for other cancers
such as melanoma, but not with conventional treatments for urothelial cancer - that
marks out atezolizumab as a step-change in the treatment of UC. Atezolizumab
offers the prospect of prolonged periods free of active disease to responding
patients. Patients in atezolizumab-induced remission can expect to be generally
unimpaired by serious treatment-related toxicity underscored by the low incidence of
adverse events (AEs) leading to treatment withdrawal. Atezolizumab therefore
represents a clinically significant innovative therapeutic option for the treatment of

patients in the proposed UC indication

4.13.2 Strengths and Limitations of Clinical Evidence

The IMvigor 210 trial has populations which are largely reflective of the bladder
cancer populations in the UK. The UK trial sites recruited well into both IMvigor 210,
and the ongoing IMvigor 211 study indicating that both trial populations, and
therefore results of these trials, will reflect UK practice. Despite any small
differences across trials in the baseline populations, atezolizumab demonstrates a
consistent efficacy and safety profile. The baseline characteristics of the patients
enrolled in IMvigor 210 have been accepted by experienced treating clinicians as
being generally reflective of the bladder cancer population, which is a largely elderly

population often with co-morbidities.

The IMvigor 210 trial was designed to capture endpoints which are relevant to UK

clinical practice, in particular objective response rates, with secondary endpoints of
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progression free survival and overall survival, amongst others. ORR was measured
using RECIST v1.1 criteria and modified RECIST criteria. Modified RECIST criteria
are not yet standard practice, however RECIST 1.1 is a standard accepted
worldwide assessment of response in solid tumours. Responses were measured by
investigator and by independent review, and there was a high degree of
concordance rates in ORR observed between investigator- vs. IRF-assessed ORR
per RECIST V1.1 (Cohort 2 all comers: 92.6%) and investigator assessed ORR per
RECIST V1.1 vs. mRECIST (Cohort 2 all comers: 97.7%).

As we have begun to understand immunotherapies across a number of different
indications, it is becoming clear that although PFS is considered a standard measure
of response for chemotherapies in solid tumours, it is less useful in assessing
responses for immunotherapies. Nevertheless, PFS was included as a secondary
endpoint in IMvigor 210. This reflects the fact that when the trials were designed,
evidence of the use of PFS in immunotherapy trials was sparse, and PFS remained
a useful measure for most standard chemotherapies. However, current clinical
understanding is that PFS does not reflect the true value of immunotherapies. More
useful markers of the benefit that immunotherapies bring to oncology are the
duration of response and the OS rates. These are all measured as secondary
endpoints within the study. The clinical community support, and have advised that
these markers of response should be given higher emphasis within the interpretation

of the trial results.

The most significant limitation of the data presented is the lack of a comparator
within this large phase Il trial, which is a function of the stage in its evidence base at
which atezolizumab is being reviewed by regulatory authorities and NICE. Although
current scientific opinion is that the response rate of current therapies lies within the
range of 10-12% (Pimlack, 2016), there is no direct comparison within the clinical

evidence for atezolizumab.

Active controlled phase Il data in the 1L setting will be available for atezolizumab in
the IMvigor 130 trial, which includes a direct comparison to chemotherapy (the
current standard of care for these patients), in addition to a group receiving a

combination of atezolizumab and chemotherapy. Results are not expected until
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2020. Second line phase Il data will be available through the ongoing IMvigor 211

study, with results expected in 2017.

However the unmet clinical need in this patient group and the excitement amongst

the clinical community for the potential of the immunotherapy drugs in bladder

cancer, has been recognized by medicines regulators in the US, Europe and UK,

and has been pivotal in the drive to make these drugs available based on Phase Il

alone.

4.13.3

End-of-life criteria

Metastatic UC is recognized as having short survival duration. Atezolizumab is

believed to meet end of life criteria, taking into account the extrapolated mean OS for

atezolizumab and comparators. Due to the shape of treatment response, and long

survival tail, median OS results do not accurately capture the survival gains for

atezolizumab treated patients.

Table 47: End-of-life criteria

Criterion Data available Cross
reference

The treatment is Median survival with or without treatment with Section 3.2,

indicated for patients svstemic theraoy 8-15 months Section 3.5.4

with a short life y Py

expectancy, normally

less than 24 months

There is sufficient Due to the shape of treatment response, and long Section 5.3

evidence to indicate
that the treatment
offers an extension to
life, normally of at
least an additional

3 months, compared
with current NHS
treatment

survival tail, median OS results do not accurately
capture the survival gains for atezolizumab treated
patients.

Significant long-term gains can be made, thus the
mean OS results better reflect the clinical outcomes
of patients.

Mean OS results are >3 months for atezolizumab as
compared to all comparators, when taking results
from the economic analysis, as shown in the table
below

Mean Median
Cohort 1
Atezolizumab 55.3 months 17.1 months
Gem + Carbo | 25.1 months 8.5 months
Cohort 2
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Atezolizumab | 22.7 months 7.9 months
Docetaxel 12.9 months 7.6 months
Paclitaxel 12.2 months 5.3 months
BSC 9.4 months 4.4 months
The treatment is Locally advanced or metastatic urothelial bladder Section 3.1
licensed or otherwise | cancer population (at diagnosis): 4-10% of 10,000 Section 3.5.4
indicated for small annual incidence (CRUK) — 400-1000 patients per .
. . Section 6
patient populations year
Internal estimates based on market research predict
864 patients would be eligible for treatment with
atezolizumab.
4.140ngoing studies
Table 48: Ongoing studies with atezolizumab
Study ID, Phase Patient Population Primary Objective Estimated
primary
completion date
IMvigor211 2-3L mUC Compares atezolizumab November 2017

(G029294), Phase liI

with Chemotherapy
(investigator’s choice of one
of vinflunine, docetaxel, or
paclitaxel)

IMvigor130
(W030070), Phase llI
(planned)

1L cisplatin-ineligible
muUC

Evaluate the safety and
efficacy of atezolizumab
with or without
gemcitabine/carboplatin
versus
gemcitabine/carboplatin
alone

June 2020

WO029635, Phase Ib/ll

NMIBC

Evaluates the safety,
pharmacokinetics,
immunogenicity, PROs, and
preliminary anti-tumor activity
of atezolizumab administered
as a single agent and in
combination with BCG in
patients with
BCG-unresponsive NMIBC,
and in combination with BCG
in patients with
BCG-relapsing, and VHR,
BCG-naive NMIBC.

November 2020

IMvigor010
(W029636), Phase lll

MIBC

Adjuvant PDL1
selected

Compares atezolizumab
with observation as adjuvant
therapy in patients with
PDL1-selected

April 2022

BCG, Bacille Calmette-Guérin; MIBC, muscle-invasive bladder cancer; mUC, metastatic urothelial
carcinoma; NMIBC, non-muscle-invasive bladder cancer; PRO, patient-reported outcomes; VHR, very

high risk
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5 Cost effectiveness

Summary of Cost Effectiveness

e Cost-utility analyses were conducted to compare atezolizumab to the key
comparators of interest — gemcitabine + carboplatin in 1L, and paclitaxel in 2L.

¢ Analyses comparing to the 2L comparators docetaxel and BSC were also
conducted

e The analyses are consistent with the NICE reference case, and take the
perspective of NHS England

o A three-state partitioned survival model was built and included the health-states
PFS, PD and death. The time horizon is 20 years, which captures all relevant
costs and benefits

e Drug costs, administration costs, supportive care costs and adverse event
management are accounted for within the analyses

¢ Clinical benefits were derived from the IMvigor 210 study, and the ITC for
comparators, and extrapolated to the 20 year time horizon

o For both PFS and time to treatment discontinuation extrapolation, the
generalised gamma distribution was used. For OS extrapolation a mix-cure rate
was used, with the cure-generalised gamma distribution. In the absence of
robust long-term survival data in mUC, a cure fraction of 0% was used

e Benefits are expressed in QALYs, and atezolizumab provided a life-year and
QALY gain over all comparators. Utility values were derived from prior HTA
appraisals in mUC

e The resulting QALY gains and ICERs are:

o 1L

0 Atezolizumab = 2.69

o Gemcitabine + carboplatin = 1.35

o ICER =£44,158

o 2L
o0 Atezolizumab = 1.23
0 Docetaxel =0.76, ICER =£131,579
o Paclitaxel =0.71, ICER = £104,850
o BSC =0.55, ICER = £98,208
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5.1 Published cost-effectiveness studies

An SLR was performed to identify cost-effectiveness evidence for patients with

metastatic or locally advanced UC.

The following electronic databases were searched on the 16th September 2016:
Ovid MEDLINE, Ovid MEDLINE In-Process and Other Non-Indexed Citations,
Embase (Ovid), and the Cochrane Library, consisting of the Cochrane Database of
Systematic Reviews, the Cochrane Central Register of Controlled Trials, the
Database of Abstracts of Reviews of Effects (DARE), the HTA database, and the
National Health Service Economic Evaluation Database (NHS EED).

Electronic searches were supplemented by hand searching the following sources:
reference lists of included publications, conference proceedings over the last 3
years, previous HTA submissions, and the following websites: the European Quality
of Life-5 Dimensions (EQ-5D) website, the HTA database of the International
Network of Agencies for Health Technology Assessment (INAHTA), and the National
Institute for Health Research (NIHR) HTA website.

Full details of the search and hand searching methodology are provided in appendix
8.7. The SLR did not identify any economic evaluations relevant to the current HTA

submission.

5.2 De novo analysis

5.2.1 Patient population

The de novo analysis will assess the use of atezolizumab in two populations:
patients with mUC whose disease has progressed after prior chemotherapy (2L)
and; patients for whom cisplatin-based chemotherapy is unsuitable as a first line
treatment option (1L). These populations are at different points in their treatment
pathway, and include differing comparators. As such two separate models will

assess the cost-effectiveness in these populations.

These populations are consistent with both the appraisal scope and anticipated

Marketing Authorisation
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5.2.2 Model structure

As stated above, two separate models were built to assess cost-effectiveness in the
relevant populations. Model structures were identical, and the following information

is applicable to both models.

A partitioned survival model with 3-states: ‘progression-free-survival’, ‘progressed

disease’ and ‘death’ (Figure 22 below) has been developed.

Figure 22: State model schematic

[\
!

Progression
Free
Survival

Progressed
Disease

This model was considered appropriate for the decision problem. The structure and
health states are closely aligned with the clinical pathway identified in section 3. This
model structure is consistent with the approaches used in earlier NICE appraisals of
treatments for advanced or metastatic carcinoma, and the one prior appraisal of

mUC (National Institute for Health and Care Excellence, 2013).

The primary aims of treatment in mUC are to reduce tumour burden, delay disease

progression and prolong life.

The PFS health state captures patients who are responding to treatment either

through reduced tumour burden, or stabilised disease. In this state patients would
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normally be anticipated to have a higher quality of life compared to the PD health
state. Use of the PD state is consistent with the anticipated Marketing Authorisation,
which states: ‘Treatment with atezolizumab should continue until loss of clinical
benefit’. The model derives the proportion of patients in the PD health state as the

difference between the PFS and OS curves.

The model does not assume any subsequent lines of anti-cancer therapy in either
population, following progression on the intervention or comparators. Expert, treating
physicians were consulted at an advisory board (details in section 1), who confirmed
patients are unlikely to receive any further active anti-cancer treatment once their
disease has progressed following treatment with atezolizumab in the 2L setting. This
was validated by subsequent treatment information from cohort 2 within the IMvigor
210 study; where 42.7% of patients went onto receive radiotherapy following
progression (assumed to be palliative radiotherapy). Gemcitabine was the following
most prevalent subsequent treatment, at only 14.7%. (F. Hoffmann-La Roche Ltd,
2015b)

For cisplatin-ineligible patients, following 1L gemcitabine + carboplatin treatment
failure, the NICE clinical guideline recommends either carboplatin + paclitaxel or
gemcitabine + paclitaxel. Following atezolizumab failure in cohort 1 of the IMvigor
210 study, subsequent treatment information showed 54.3% and 40.0% of patients
received gemcitabine and carboplatin respectively (F. Hoffmann-La Roche Ltd,
2015b). As these are first line treated patients, it is probable the majority of patients
will go onto receive subsequent treatment. However, there is little incremental cost
or efficacy impact of the choice of 2L therapy, so these have not been accounted for

within the model.
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Table 49: Features of the de novo analysis

Factor Chosen values Justification

Time horizon 20 years Sufficient to capture all
meaningful differences in
technologies compared.

Expert clinical advice
confirms time horizon

appropriate.
Were health effects measured in Yes NICE reference case
QALYs; if not, what was used?
Discount of 3.5% for utilities and Yes NICE reference case
costs
Perspective (NHS/PSS) Yes NICE reference case

NHS, national Health Service; PSS, personal social services; QALYs, quality-adjusted life years

5.2.3 Intervention technology and comparators

Atezolizumab (the intervention) is implemented within the model, in accordance with
the anticipated marketing authorisation. See section 5.5.3 for full details of assumed
posology for comparators. In summary, comparator dosing is implemented in the

model as follows:
1st Line:

Gemcitabine at 1000mg/m? days 1 and 8 of a 21 day cycle, and; carboplatin at
400mg/ m? day 1 of 21 day cycle.

2nd Line:

Docetaxel at a dose of 75mg/m? on day 1 of a 21 day cycle, or; paclitaxel at a dose

of 80 mg/m? administered weekly.
BSC is assumed to be equal to supportive care costs.
Continuation Rules

Atezolizumab is anticipated to be licensed until loss of clinical benefit. The
comparators are administered until disease progression. This is consistent with
clinical practice. It is reasonable to assume the assessment of loss of clinical benefit

- and so trigger for atezolizumab treatment discontinuation - will not require
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additional resources or changes to current routine clinical practice. Section 5.5

includes further details of time on treatment assumptions.

5.3 Clinical parameters and variables

5.3.1 Incorporation of clinical data into the economic model

At the time of submission, clinical trial data for atezolizumab are available from
IMvigor 210, a single arm, phase Il study (F. Hoffmann-La Roche Ltd, 2015b,
Rosenberg et al., 2016a). The study includes 2 cohorts: cohort 1 receiving
atezolizumab as a 1st line treatment option when patients are cisplatin-ineligible,
and; cohort 2 receiving atezolizumab 2nd line, after progression on chemotherapy.
As outlined in section 4.11 this is considered the most appropriate source of clinical
evidence for the intervention. The IMvigor 210 study is the data source for clinical
outcomes, adverse events, treatment dose and duration of treatment with
atezolizumab. An indirect treatment comparison was conducted (see section 4.10) to

allow comparison of the intervention to the comparators of interest.

The model structure includes three health states, PFS, PD and death. PFS and OS
outcomes are available directly from the IMvigor 210 study. These outcomes are

also consistent with the appraisal scope.

The IMvigor 210 study was a multi-centre, international study, which included 22 UK
patients, across 3 sites. Expert clinical advisors, including investigators taking part in
this trial, confirm it is reasonable to assume responses seen in the study are the
responses anticipated in UK clinical practice. Patients were recruited into the study
once a clinical decision had been made to treat with immunotherapy. This same
decision point will be made in clinical practice, and is consistent with the view that
BSC is not an appropriate comparator in the 1L setting (see section 1.1). Clinical
parameters are therefore incorporated using results from the IMvigor 210 study,

without adjustment.

Controlled 2L data will be available in 2017 with a phase Il clinical trial (IMvigor211),
and in 2020 for 1L data (IMvigor 130 study). These studies will provide significant,

additional evidence for patients in the 1 and 2L treatment setting.
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5.3.2 Extrapolation of clinical data in the model

PFS and OS results from IMvigor 210 are extrapolated to the 20 year time-horizon.
As life-time results are not available for all patients in the IMvigor 210 study, it is

necessary to extrapolate the PFS and OS results to meet the 20 year time-horizon.

5.3.3 PFS Extrapolation: Atezolizumab

Atezolizumab 1L and 2L+

The established approach for extrapolation —fitting alternative distributions to the
observed KM data from the trial through parameterisation —was undertaken. The
following candidate distributions were fitted to the observed PFS data from the
IMvigor 210 study: Exponential, Weibull, Log-logistic, Log-normal, Generalised
gamma and Gompertz. The goodness of fit for these functions was assessed using
Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC) and visual
assessment of each fitted curve against the observed data. Based on the AIC and
BIC statistics (Table 50 and Table 51), visual inspection and clinical plausibility, the
Generalised gamma distribution was considered to be the most appropriate
functional form, for both 1L and 2L. The extrapolation applied to trial data is
illustrated in Figure 23 below for 1L and Figure 24 for 2L. Alternative extrapolations
are explored in scenario analysis in section 5.8 and resulting curves are presented in

appendix 8.8.

Table 50: Summary of parametric function goodness of fit for PFS (1L)

Parametric distribution AIC BIC

Exponential 369.38 (5) 372.16 (4)
Weibull 367.33 (4) 372.88 (5)
Log-normal 342.62 (2) 348.18 (2)
Generalised gamma 336.23 (1) 344.57 (1)
Log-logistic 343.30 (3) 348.86 (3)
Gompertz 371.38 (6) 376.94 (6)
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Table 51: Summary of parametric function goodness of fit for PFS (2L+)

Parametric distribution AlIC BIC
Exponential 1019.3 (5) 1023.1 (5)
Weibull 1012.1 (4) 1019.6 (4)
Log-normal 904.1 (3) 911.6 (3)
Generalised gamma 856.5 (1) 867.7 (1)
Log-logistic 887.9 (2) 895.4 (2)
Gompertz 1021.3 (6) 1028.8 (6)
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Figure 23: Parametric (Gamma) and KM estimates for PFS (1L)
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Figure 24: Parametric (Gamma) and KM estimates for PFS (2L+) (paclitaxel and docetaxel curves lie

directly beneath atezolizumab curve)
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The extrapolated PFS results for atezolizumab as compared to clinical trial results
are shown in Table 52 below. Phase | results are included as the longest term follow
up data, acknowledging the difference in study populations and so limited inference

which can be taken with these phase | data.

Table 52: Comparison of modelled and trial results for PFS

Median (model) Median (trial) 12 month (model) | 12 month (trial)
1L 3.9 months 2.7 months 22.5% NR
2L+ 2.76 months 2.1 months 12.6% NR
Phase | study | n/a 1.84 months n/a 2211

5.3.4 PFS: Incorporating comparators

Fractional polynomial NMA

In order to extrapolate the treatment effect of all relevant comparators, results of the
fractional polynomial NMA were incorporated into the economic model. The NMA is
previously described in section 4.10.9. As described in that section, the outputs of
the NMA are subject to significant uncertainty, given the limitations of data feeding
into the NMA.

When applied within the economic model, extrapolated results of the NMA were
clinically implausible, with PFS and OS curves crossing for docetaxel at 15 months,
and paclitaxel at 24 months. This is likely due to the extremely small number of
studies providing evidence for PFS within the NMA, those studies being of limited
size and quality and the requirement of a predication model to provide comparative
data. Evidence of the limitations of available data can be seen in Figure 25. The KM
curves for PFS and OS taken directly from observed results of the Bamais et al.
study of gemcitabine + carboplatin in 1L mUC can be seen to cross at approximately
10 months (Bamias et al., 2007).

Figure 25: PFS and OS KM curves for gemcitabine + carboplatin (Bamias et al.)
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Fig. 1. Kaplan-Meier curves of PFS (a) and O8 (b) of 34 patients treated with carboplatin/gemcitabine. + = Cen-
sored cases.

The following methods were explored in an attempt to resolve this effect in the

model:

1.

1. Use of the proportional hazards model

2. Capping of hazard ratios

Use of the proportional hazards model.

As discussed in section 4.10.9, the proportional hazard assumption is highly likely
to be violated. As such, use of this method is not appropriate. When
implemented in the model, PFS is greater than OS for paclitaxel at all-time points,

thus invalidating appropriateness of this method.

Capping hazard ratios

The output of the fractional polynomial NMA model shows a linearly decreasing
HR over time (vs atezolizumab). At the median follow up of IMvigor 210 (21.1
months) the HR compared to docetaxel is 0.03, which is the equivalent of a HR
for atezolizumab vs. docetaxel of 33.33. To prevent the hazard ratio reaching
this implausible value, it was limited to a minimum value and proportional hazards
applied after this point. For example when the hazard ratio vs. atezolizumab
reaches 0.8, which is at 2.76 months. However, as PFS and OS curves are fit
independently there remained challenges with the 2 curves crossing, thus

invalidating the appropriateness of this method.
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Method for extrapolating comparator PFS (1L and 2L+)
As the previously described methods were deemed inappropriate, external literature

was reviewed to explore alternative solutions.

At the Society for Immunotherapy of Cancer (SITC) Annual Meeting in November
2016, phase lll clinical trial results were published for the immunotherapy
pembrolizumab, in 2L mUC (KEYNOTE-045) (Bellmunt, 2016) 3. These data
demonstrated a non-significant HR of 0.98 for PFS, when comparing pembrolizumab

to a blended comparator of docetaxel, paclitaxel and vinflunine (Figure 26 below).

Figure 26: PFS results of the KEYNOTE-045 trial (Bellmunt, 2016)
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3 The SLR to identify relevant clinical evidence for this appraisal (section 4.10.1) was completed prior

to November 2016, in order to allow development of the NMA and incorporation of the results into the
economic model ahead of this submission to NICE in January 2017. As such, this publication was not
incorporated into the NMA, but has been subsequently identified.
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In discussion with expert clinical advisors, it was proposed these data may be a

useful surrogate for atezolizumab, until controlled plll data are available in 2017.

There are several limitations to this approach including:

e The unsupported assumption of equivalent treatment effect of pembrolizumab
and atezolizumab on PFS in mUC

e Use of relatively immature PFS results for pembrolizumab, from the KEYNOTE-
045 study

e Incomplete publically available clinical trial information and results (thus limited
scope for assessment of trial heterogeneity)

e Publically available PFS results providing only pooled analysis for comparators

Whilst PFS is acknowledged as a suboptimal measure of response with
immunotherapies as discussed in section 4.13, the assumption of no relative benefit
to PFS in patients vs. chemotherapy is not anticipated to be supported with long-
term, mature plll RCT results, which will capture the full PFS benefit contributed by
the minority of patients with very long-lived disease remissions. Ongoing evidence
suggests the method of elucidating PFS is the likely limitation of PFS results, as
opposed to the clinical effect of immunotherapies (Tuma, 2011, Axel Hoos and Brent
Blumenstein, 2010). (Ades, 2015)

However, in the absence of robust alternative data, the PFS HR of 0.98 from the
pembrolizumab mUC trial (Bellmunt, 2016) was implemented in the model. This was
achieved by making the PFS curves for docetaxel and paclitaxel equal to the PFS
curve of atezolizumab. This should be acknowledged as a conservative assumption,
as it takes no account of the benefit of immunotherapy (over chemotherapy) in the
tail of the PFS curve. The same assumption was applied in the 1L model, making the

PFS curves for gemcitabine + carboplatin equal to atezolizumab.
For the comparison to BSC in the 2L+ setting, a proportional hazard model was

assumed using the HR from the fixed effects zero order fractional polynomial; 1.12
(Crl 0.91 to 1.37).
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5.3.5 OS extrapolation: Atezolizumab

Experience with immunotherapy agents has increased over the last few years, with
new indications in melanoma, lung cancer and renal cancer in the last 18 months.
Data available for immunotherapy agents suggest the risk of death for patients
treated with these drugs declines over time, with plausibility that some patients
experience sustained response, and survival, over time. Clinical experts all
assented the expectation is long term survival will be possible for some mUC

patients, given the mechanism of action of atezolizumab.

At this time, long term evidence is not available from clinical trials. Furthermore, with
relatively immature data from the IMvigor 210 study, use of traditional parametric
survival analysis — which relies on the observed data for atezolizumab — will fail to
account for this change in mortality rate and lead to an inappropriate ‘flattening’ of

the survival curve tail.

Various methods have been utilised in previous immunotherapy appraisals, with
NICE assessments highlighting both strengths and weaknesses of the approaches.
An important consideration is the clinical plausibility of the resulting extrapolated

survival curve.
Mix-cure rate model

The OS estimates for this analysis were modelled using the mixture cure-rate
methodology, as previously described in appraisal (National Institute for Health and

Care Excellence, 2016a)

The mixture model accounts for the decrease in cancer-related mortality-risk over
time. Statistically, this decrease in the cancer-related mortality-risk is accounted for
by an estimation of the overall mortality risk at a given point in time, as a mixture
between the cancer-related and background mortality risk. The estimation uses a
dataset including the observed survival times in the IMvigor 210 trial and the
background mortality risks from life-tables. The weight assigned to the background
mortality is referred to as the “cured fraction”. However this ‘cure rate fraction’,
should not be interpreted as a clinical ‘cure’ from cancer. Rather, the proportion of

patients for whom their disease is stable, and the risk of death attributable to cancer,
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is equivalent to the risk of death from other causes. This can be interpreted as a
proportion of patients whom are as likely to die of non-cancer causes as from
cancer. These two populations (those with low risk of cancer related death, and
those with high risk of cancer related death) are combined to produce an average

survival for the whole population, illustrated in Figure 27 below.

Figure 27: Stylised illustration of cause-specific survival rates
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The trial population survival is expressed as S(t), and incorporates the patients at
high risk of cancer-related death [Sc(t)], and the patients at low risk [SP(t)]. The ‘cure

fraction’ is expressed as T
5(8) = 5%(a+ (1 —a)8P ()5 (t)

In order to ascertain the ‘cure fraction’, long term survival data for mUC patients are
required. Registry data are the most useful source for such data, however,
exploration of available registries did not highlight suitable and robust data to

validate an assumed ‘cure fraction’ in mUC.

Given the lack of robust, long term data in mUC, a strong assumption would be

required to estimate a ‘cure fraction’ for implementation into the OS extrapolation.
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Over time, it is anticipated clinical data for immunotherapies will support such a cure
fraction. For the extrapolation of atezolizumab, it was assumed 0% of patients will
be at a lower risk of death due to their disease. This is a conservative assumption,

and when long-term data are available, this will be further explored.

The mix-cure method is still appropriate to use, even when assuming a 0% cure
fractions. Incorporation of background mortality in the extrapolation of the observed
survival data mean the tail of the survival curve will never be above that of
background mortality. This prevents an implausible scenario whereby long-term
atezolizumab treated mUC survivors have a reduced risk of death vs. that of the age
matched general population. Use of the method within this submission also allow for

examination in results of scenario analyses which assume a positive cure fraction.
Generating parametric models for OS from IMvigor210

The Exponential, Weibull, LogLogistic, LogNormal, Gompertz, Gamma and
Generalized Gamma parametric models were fit to the IMvigor 210 results. The
‘cure fraction’ was set to 0%, as described above. The resulting AIC and BIC values
for the 0% cure fraction are displayed in Table 53 and Table 54 below, for 1L and

2L+ respectively.

Table 53: Summary of parametric function goodness of fit for OS (1L)

Parametric distribution AIC BIC

Exponential 185.95 (7) 188.73 (7)
Weibull 183.46 (5) 186.23 (5)
Log-logistic 180.34 (4) 183.12 (4)
Log-normal 177.22 (2) 180.00 (2)
Gompertz 179.02 (3) 181.80 (3)
Gamma 184.23 (6) 187.01 (6)
Generalised gamma 175.13 (1) 177.91 (1)
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Table 54: Summary of parametric function goodness of fit for OS (2L+)

Parametric distribution AlIC BIC

Exponential 500.04 (7) 503.77 (7)
Weibull 498.35 (5) 502.09 (5)
Log-logistic 476.38 (3) 480.12 (3)
Log-normal 468.62 (2) 472.36 (2)
Gompertz 485.82 (4) 489.55 (4)
Gamma 499.8 (6) 503.54 (6)
Generalised gamma 464.08 (1) 467.81 (1)

According to visual fit and the AIC and BIC criterion (above), generalised gamma

function was the most appropriate fit. The resulting curves were assessed as

compared to available trial data, and discussed with expert clinical advisors. Table

55 demonstrates the model results correlate highly with trial data, thus validating the

chosen parametric function.

Table 55: Comparison of modelled and trial results for OS (F. Hoffmann-La Roche Ltd, 2016b)

Median Median (trial) | 12 month 12 month
(model) (model) (trial)
1L 17.0 months 15.9 months 56.8% 57%
2L+ 7.8 months 7.9 months 38.4% 36.9%
Phase | study 10.1 months 45.5%

Expert clinical advice suggested the proportion of 2L treated atezolizumab patients

anticipated to be alive at 5, 10, and 20 years. Although robust evidence are not

available to support this, these views are based on experience with immunotherapies

to date and their expertise in clinical research. As seen in Table 56, these correlate

highly with the extrapolated results of cohort 2 in the 2L model.
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Table 56: Comparison of modelled and expert opinion results for OS

5 year OS 10 year OS 20 year OS
Expert clinical 10-20% 5-10% 0-5%
advice
Atezolizumab 2L+ | 9.5% 4.1% 1.1%
model

5.3.6 OS: Incorporating comparators

For the indirect comparison with comparators, results of the fractional polynomial
model were incorporated. Using the fractional polynomial model, the HRs increase
linearly over time, as the HR from the tail of the observed data continue in the same
direction for the extrapolated tail. Left uncapped, these HRs result in clinically
implausible values, as the relative efficacy of atezolizumab continually increases.
For example, left uncapped, at 5 years the HR for docetaxel vs. atezolizumab is

11.86 (equivalent to 0.0843 for atezolizumab vs. docetaxel).

To avoid this clinical implausibility, the hazard ratios have been capped at the levels
identified at time points corresponding to median follow up of cohorts 1 and 2. For
cohort 2 this is 21.16 months, after this time point, all comparators are assumed to
have proportional hazards. The HRs at this time point are shown in Table 57. The

overall survival curves for each comparator are displayed in Figure 28 below.

Table 57: Comparator OS HR at 21.16 months (2L+)

OS HR at 21.16 months

OS HR at 21.16 months

Proportion alive at

comparator vs. atezolizumab vs. 21.16 months
atezolizumab comparator*
Docetaxel 212 0.47 16.8%
Paclitaxel 1.49 0.67 13.9%
BSC 1.66 0.60 9.6%

* Inverted HRs presented for illustrative purposes only (not employed in economic model)

Page 163 of 329




For cohort 1 median follow up was 17.2 months. However, at this time point the HR
for gemcitabine + carboplatin vs. atezolizumab was 0.34 (equivalent to a HR of 2.94
for atezolizumab vs. gemcitabine + carboplatin). Rather than use this high
atezolizumab treatment effect, the follow up duration for the comparator trial was
utilised - 8 months. At this time the HR for gemcitabine + carboplatin vs.
atezolizumab was 1.86 (equivalent to 0.54 HR for atezolizumab vs. gemcitabine +

carboplatin). Overall survival curves for 1L are shown in Figure 29 below.
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Figure 28

: Parametric and KM estimates: OS, indirect comparison to comparators (2L+)
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Figure 29: Parametric and KM estimates: OS, indirect comparison to comparators (1L)
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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 data were not collected in the IMvigor 210 study. The

phase Il studies (IMvigor 211, and IMvigor 130) will provide quality-of-life data

directly from 2L and 1L mUC patients treated with atezolizumab, including EQSD.

5.4.2 Mapping

As no quality-of-life data are available from the IMvigor 210 study, mapping to utility

values was not viable.

5.4.3 Health-related quality-of-life studies

A systematic review was conducted to identify HRQoL studies from the published

literature relevant to the decision problem. The SLR was kept broad to identify utility

values derived using any instrument, or mapping algorithms that would allow disease

specific or QoL scores to be translated to utilities. Studies considered most

appropriate were those which reported utility data for relevant health states, derived

using methods consistent with the NICE reference case. Table 58 below details the

inclusion and exclusion criteria applied in the search.

Table 58: Eligibility criteria for the HRQoL systematic review

Criteria Include Exclude Justification
urinary bladder cancer who have | aquit patients NICE scope
progressed after at least one prior receiving first-line

chemotherapy regimen (or who are | therapy
intolerant of cisplatin-based
chemotherapy).

Interventions No restriction - In line with NICE

reference case

Comparators No restriction - In line with NICE

reference case

Outcomes - In line with NICE

o Utilities derived either directly
(e.g. using TTO or SG) or
through generic preference-
based instruments (e.g. EQ-5D,
HUI2, HUI3, SF-6D, AQoL,
QWB) for relevant health states
e Mapping studies which allow
disease-specific HRQoL

reference case
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Criteria Include Exclude Justification

measures to be converted to
preference-based utilities

e Studies reporting generic or
disease-specific QoL outcomes
in patients undergoing surgery
or receiving chemotherapy

Setting/study No restriction - In line with NICE
design reference case
Language of English, including English abstracts - -
publication of foreign publications

Date of No restriction - -
publication

Countries/global No restriction - -

reach

AQoL, assessment of quality of life; EQ-5D, European quality of life; HRQoL, health-related quality of
life; NICE, National Institute for Health and Care Excellence; QoL, quality of life; QWB, quality of well-
being scale; SF, short form; SG, standard gamble; TTO, time trade-off

The following electronic databases were searched on the 16th September 2016:
Ovid MEDLINE, Ovid MEDLINE In-Process and Other Non-Indexed Citations,
Embase (Ovid), and the Cochrane Library, consisting of the Cochrane Database of
Systematic Reviews, the Cochrane Central Register of Controlled Trials, the
Database of Abstracts of Reviews of Effects (DARE), the HTA database, and the

National Health Service Economic Evaluation Database (NHS EED).

Electronic searches were supplemented by hand searching the following sources:
reference lists of included publications, conference proceedings over the last 3 years
availability, previous HTA submissions, and the following websites: the European
Quality of Life-5 Dimensions (EQ-5D) website, the HTA database of the International
Network of Agencies for Health Technology Assessment (INAHTA), and the National
Institute for Health Research (NIHR) HTA website.

Full details of the search and hand searching methodology are provided in appendix
8.9.

In total, 554 citations were identified through the electronic database searches. Upon
removal of duplicates, 455 titles and abstracts were reviewed. A total of 127
references were deemed to be potentially relevant and were ordered for full

publication review. However, upon full publication review, all 127 references were
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excluded. Hand searching yielded no additional relevant publications. This resulted
in no relevant studies for final inclusion in the health state utility values (HSUV)
review, reporting utilities for the population of interest. The flow of studies through

the review is presented in the PRISMA flow diagram in Figure 30.

Figure 30: HRQoL data SLR PRISMA flow diagram
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D= 35
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Studies reporting QoL
» Surgery, n=72
* Chemotherapy, n=7
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Given the paucity of data available, the results were re-reviewed. Any publication
reporting general QoL data for patients with urothelial/bladder cancer regardless of
line of therapy or stage of disease was re-evaluated. Publications reporting QoL

data in patients receiving chemotherapy (n=7) are summarised in Table 59 below.
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However none of these studies were consistent with the reference case, as such

were not included.
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Table 59: Studies reporting QoL in patients receiving chemotherapy for mUC

Author, study . o Line of Tool used for
. Inclusion criteria Treatment Follow-up - QoL assessment outcome
design, country therapy measuring QoL
(Albers et al., Patients with Second Gemcitabine Mean 10-point scale Non-responders
2002b) cisplatin- line monotherapy (range), 8.4 Spitzer index Spitzer index, mean (SD)
refractory months (0- .
Openlabel transitional cell 25.3) 7-00int bai | * Before treatment: 7.8 (2.4)
pen-label, non- carcinoma -point pain scale e End of treatment: 6.7 (2.2)
randomised
multicentre phase
Il trial Pain values, mean (SD)
 Before treatment: 5.3 (1.8)
Germany e End of treatment: 4.8 (1.5)
Responders
Spitzer index, mean (SD)
e Before treatment: 8.0 (1.6)
e End of treatment: 8.1 (2.5)
Pain values, mean (SD)
 Before treatment: 4.3 (1.9)
e End of treatment: 5.8 (1.3), p<0.05
(Gerullis et al., Patients with Second Temsirolimus IV at NR “Global Health e Start of treatment: 7.68
2012) advanced or line 25 mg weekly for Status” section of .
metastatic TCCU 8 consecutive the EORTC-QLQ- * Endof treatment: 5.00
. of the urinary weeks C30 questionnaire
Non-randomised, |
open-label phase | pladder or upper Assessment every
“F; al P urinary tract with four weeks
na disease
progression
Germany following first-line
platinum therapy
(Gontero et al., Patients with NR e BCG 1/3 dose 12 months EORTC-QLQ-C30 | After completion of the induction cycle, the

2012)

intermediate-risk
NMIBC

weekly for 6
weeks

e GEM 2,000

GEM-group showed improved QoL in
cognitive and emotional functioning
(p<0.05)

Page 170 of 329



Author, study n — Line of Tool used for
] Inclusion criteria Treatment Follow-up - QoL assessment outcome
design, country therapy measuring QoL
RCT mg/50cc
weekly for 6 After 1 year, the GEM-group showed a
NR weeks significantly improved QoL in cognitive
functioning (p<0.05) as well as less
symptom distress regarding nausea and
vomiting (p=0.001)
(Lida et al., Patients with Third line | GEM and PTX for NR SF-36 QoL score did not significantly decrease
2016b) metastatic two 21-day cycles compared with pre-treatment score
urothelial cancer
Observational
study
NR
(Miyata et al., Patients with Second GEM, PTX and NR e SF-36 The bodily pain score of the SF-36
2015) cisplatin-resistant line sorafenib « VAS for pain decreased significantly following treatment
urothelial cancer compared with baseline (p=0.012)
Observational
study The VAS score decreased significantly
following treatment compared with baseline
=0.001
Japan (p=0.001)
(Niegisch et al., Patients with Second o GEM/PTX NR EORTC QLQ- C30 An increased pain symptom scale
2016) cisplatir)-resistant line e PTX/everolimus (p<0.001) and a lower emotiongl funptional
urothelial cancer scale (p<0.01) was reported in patients
Ob tional with urothelial cancer failing on cisplatin
t Zerva lona compared with normative data for patients
study suffering from metastatic malignancies.
No significant differences were reported
Germany between patients with and without an
objective response during treatment.
(Wei et al., 2014) Patients NR ¢ Pirarubicin 40 6 weeks Chinese version of Global health status, mean (SD)'
undergoing mg weekly for the EORTC QLQ- « Before instillation: 83.3 (11.8)
ob tional intravesical six weeks C30 o
' Zerva lona treatment for followed by o After instillation: 74.5 (17.2)
study NMIBC monthly for 12 Social functioning, mean (SD)f
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Author, study n — Line of Tool used for

design, country Inclusion criteria therapy Treatment Follow-up measuring QoL QoL assessment outcome
months e Before instillation: 100 (0)

China o After instillation: 83.6 (15.4)

QoL index score, mean (SD)*
o Before instillation: 1.79 (1.88)
e After instillation: 3.34 (0.99)
CLSS score, mean (SD)'

o Before instillation: 1.79 (1.88)
e After instillation: 4.98 (3.27)

BCG, Bacillus Calmette—Guérin; EORTC-QLQ; European Organisation for Research and Treatment of Cancer-Quality of life questionnaire; GEM,
gemcitabine; IV, intravenous; PTX, paclitaxel; QoL, quality of life; NMIBC, non-muscle-invasive bladder cancer; SD, standard deviation; RCT, randomised
controlled trial; SF, short-form; TCCU, transitional cell carcinoma of the urothelial tract; VAS, visual analogue sore; CLSS, Core Lower Urinary Tract Symptom
Score ; NR, not reported
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As no studies were identified which met the eligibility criteria, independent cost-utility
analyses and relevant previous HTA submissions reporting sufficient information
were extracted. This information was identified during the economic evaluation
review (section 5.1). These data were reviewed to understand how previous
analyses in this indication have approached the modelling of utilities, given the

paucity of available data.

The countries in which the economic analyses were based included: the USA,
Canada, UK and Australia. The populations modelled in the analyses included the

following:

Patients with advanced or metastatic TCC of the urothelium who have failed a

prior platinum-containing regimen
e Patients with NMBIC
e Patients with high-risk T1G3 TCC
e Patients with locally advanced or metastatic bladder cancer

All of the analyses acknowledged the lack of appropriate utilities for patients with
bladder cancer, and obtained values through mapping or preference-based or direct

elicitation from a proxy population

Results of these are presented in Table 60 below.
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Table 60: Summary of sources of utility data in prior economic evaluations

Study, Population Source of utility Population from Instrument(s) Method of Health states Mean HSUV Summary of relevance
country considered in data which utilities used to derive valuation (SD) [range] of utilities for
the analysis were derived utilities informing HTA
submission and
limitations
Previous cost-utility analyses
(Green et Patients with Utility data for See Kulkarni 2007 See Kulkarni 2007 | NA TURBT -0.1 ~
al,2013) | low-risk bladder cancer | (Kulkani et al., (Kulkarni et al., * Eﬁfﬁgznxgsbssfd
carcinoma obtained from 2007b) and 2007b) and used to derive
NMIBC similar, Kulkarni 2009 Kulkarni 2009 i
us ; ; ; utilities and the
previously (Kulkarni et al., (Kulkarni et al., methodology is not
published 2009) extraction 2009) extraction clearly reported
analyses:
. o See Kulkarni 2007
* Kulkarni, Cystoscopy 0.997 (Kulkarni et al.,
2007 2007b) and Kulkarni
(Kulkarni et 2009 (Kulkami et al.,
al., 2007b) 2009) extraction
o Kulkarni,
2009
(Kulkarni et
al., 2009) Fulguration -0.05
(Kulkarni et The base case Uncomplicated, Uncomplicated, Uncomplicated, NA Cystectomy 0.80 (SE 0.16) e Preference-based
al., 200_73, patie_nts post-cystectomy post-cystectomy post-cystectomy [0.5-1.0] method was not
Kulkarni et consisted of a health state: health state: health state: Gastrointestinal complication | 0.97 (SE 0.194) used to derive
al., 2009) g?hé(ra\/\a/irs(()el(\j/\’/ell o Utilities « Urologists and « Direct SG after cystectomy [0.69-1.0] utilities and the
compliant and gﬁg‘éﬁs e g;‘;‘gﬁg;éar':;ea?; method Genitourinary complication 0.93 (SE 0.186) Q:;?@dggg%éz not
sexually potent study states for after cystectomy [0.57-1.0] _ _
Canada man with newly patients with Al other health Impotence after cystectomy | 0.91 (SE 0.182) | * 'Lis unclear if the
il high-risk T1G3 | states: [065-1.0) Uncomplcated pos
tr;]sk T1G3TCC; | Al other health bladder cancer * NR Metastases responsive to 0.62 (SE 0.124) cvst tp h F|)th
e T1G3 states: ystectomy hea
diagnosis was chemotherapy [0.31-0.93] state are a true
assumed to be ¢ El:]ﬂzsgw All other health Metastases unresponsive to 0.30 (SE 0.06) reflection of patients
bladder-confined Me%ical states: chemotherapy [0.13-0.62] with bladder cancer,
and based on a . ) - as they were derived
Center CEA « Populations with Surveillance cystoscopy 0.997 (SE 0.05)

TURBT
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containing registry (link similar health [0.95-1.0] from HCPs
muscularis to source issues (no For all other health
propria, broken) further details Post-cystectomy state 0.96 (SE 0.1 92) Stc;rt:S (:)at?erntzawnh
indicating an reported) [0.72-1.0] similar health issues
adequ_ate Cystectomy complication -0.3 (SE 0.06) were used to derive
resection [-0.5 to -0.02] utilities; as limited
Chemotherapy -0.36 (SE 0.072) details of this
[-0.9 to -0.2] population are
Chemotherapy complication | -0.54 (SE 0.108) E:f\v”?eepdr:s:r;f;i;
[-0.76 10 -0.32] they are of the
BCG therapy — induction -0.02 (SE 0.004) population being
[-0.3 to 0] modelled
BCG complication -0.2 (SE 0.04)
[-0.4 to 0]
TURBT for low-risk Ta -0.1 (SE 0.02)
lesions [-0.03 to -0.09]
(Lee etal., Patients with Health state See Kulkarni 2007 See Kulkarni 2007 | NA NR NR i
2012) NMIBC who utilities for (Kulkarni et al., (Kulkarni et al., rizfﬁéznvi:sb:;e d
have been NMIBC obtained 2007b) and 2007b) and used to derive
untreated with from: Kulkarni 2009 Kulkarni 2009 utilities and the
us perioperative « Kulkarni (Kulkarni et al., (Kulkarni et al., methodology is not
intravesical 2009 ’ 2009) extraction 2009) extraction clearly reported
chemo-therapy (Kulkarni et ,
L 2009 See Kulkarni 2007
al., ) (Kulkarni et al.,
2007b) and Kulkarni
2009 (Kulkarni et al.,
2009) extraction
(Robinson Patients with Derived directly Unclear Direct TTO NA NR NR Pref "
etal., 2004) | locally advanced | in the study method mreetﬁéznwcgsbsgfd
or metastatic used to derive
UK bladder cancer utilities and the

methodology is not
clearly reported

The population from
which utilities were
derived is unclear,
therefore it is
unknown how
representative the
utilities would be of
the population being
modelled
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Stevenson Patients with
(Stevenson stage Il or llI
etal., 2014) bladder cancer
(tumour invading
muscle but not
us extending to
pelvic or
abdominal wall,
and no evidence
of nodal
involvement or
distant
metastasis)
treated with RC
or NAC

Major events and
complications
experienced by
the study cohort
were assigned a
standard
literature-based
utility; some
utilities were
extrapolated from
studies involving
patients with
similar conditions
and
complications
(sources not
reported)

Unclear — study
cohort and patients
with similar
conditions or
complications from
other studies

NR

NR

Cystectomy (short-term) 0.80
Post-cystectomy (urinary 0.96
diversion) state

TURBT 0.90
Chemotherapy 0.64
Disease recurrence or 0.62
progression

Prolonged ileus 0.65
Small bowel obstruction with 0.65
conservative management

Small bowel obstruction with 0.55
surgical intervention

Total peripheral nutrition 0.65
Atrial fibrillation/arrhythmia 0.99
Delirium 0.51
uTl 0.73
Fluid collection/abscess with 0.64
conservative management

Fluid collection/abscess with 0.64
surgical intervention

Fever NOS 0.64
Pneumonia 0.85
Urinary obstruction requiring 0.75
PCN or stent

DVT 0.67
PE 0.62
Impotence 0.90
Incontinence 0.76
Neutropenia 0.64
Acute illness 0.64
Severe iliness and 0.53
hospitalisation

Acute sepsis 0.47
Kidney infections 0.66
Urinary or faecal fistula 0.68
Death 0

o Preference-based

method was not
used to derive
utilities and the
methodology is not
clearly reported

The population from
which utilities were
derived is unclear,
therefore it is
unknown how
representative the
utilities would be of
the population being
modelled

Previous HTA submissions
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(National Adult patients Pre-progression: Pre-progression: Pre-progression: Pre- Pre-progression health state 0.65 ~ ;

Institute for | with advanced rogression: (SE 0.014) Pre-progression
stitute 1o advance o Study 302 o Patients with o EORTC-QLQ- | Progression: - health state: the

gea'”‘ and _(I)_rcget?srt‘atlc advanced TCC C30 item #30 o NA preferred EQ-5D

Eare” hol't e h . of the data from was not used to

xcellence, | urot ?'Pm who | Post-progression: urothelium who Study 302 was derive utilities

2013) have failed a « van den Hout, have mapped using | Post- Post-pro '
prior platinum- . progression: progression

- 2006 (van progressed after a regression health state:

UK con_talmng den Hout, a platinum- model relating o UK tariff, although thé
regimen 2006) containing this measure to TTO ferred EQ-5D
rgc]celzlvnng B regimen from utility from a (Dolan, \F/)v':seL:;d to derive
vinflunine + BSC Study 302 TTO analysis 1997 tiities and UK
or BSC as . utilities an

: in a sample of (Dolan, ietal
second-line US cancer 1997)) Soced
therapy Post-progression: patients Prefl?rzncﬁtwere
. . applied, utilities
- oL , 1995 - ;
‘ g:{irgrl::: l\lNylt"r: EO'L::z ot al Post-progression health 0.25 were derived from
painful bone 1995)) ) state (SE 0.009) an “f;"f.'afed
opulation
metastases or pop
00r-prognosis
IEISCIPC gnos! Post-progression:
e EQ-5D

(Pharmaceu | Patients with Study 302 Patients with EORTC-QLQ-C30 | NA NR NR A pref _based

tical advanced or advanced TCC of scores from Study * mgtrﬁozrsvr;csem?se

Benefits metastatic TCC the urothelium who 302 were used to derive

Advisory of the urothelial have progressed transformed to utilities

Committee, | tract after failure after a platinum- utilities using the .

2015) of a prior containing regimen | Rowen, 2011 (full ® Howc_aver, given the
platinum- from Study 302 reference not paucity of evidence,

) containing reported) mapping these methods may

Australia regimen algorithm be considered

receiving acceptable for

vinflunine + BSC
or BSC alone

informing economic
evaluation

BCG, Bacillus Calmette—Guérin; BSC, best supportive care; CEA, cost-effectiveness analysis; DVT, deep vein thrombosis; EORTC, European Organisation for Research and Treatment of Cancer;
EQ-5D, European quality of life-5 dimensions; ERG, evidence review group; HTA, health technology assessment; NA, not applicable; NAC, neoadjuvant chemotherapy; NICE, National Institute for
Health and Care Excellence; NMIBC, non-muscle-invasive bladder cancer; NOS, not otherwise specified; NSCLC, non-small cell lung cancer; PCN, percutaneous nephrostomy; RC, radical
cystectomy; SE, standard error; SG, standard gamble; TCC, transitional cell carcinoma of the urothelial tract; TTO, time trade-off; TURBT, Transurethral Resection of Bladder Tumours; UTI, urinary
tract infection; NR, not reported; PE, pulmonary embolism
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5.4.4 Adverse reactions

In discussion with expert clinical advisors, it was confirmed AEs and tolerability
significantly impact the quality-of-life for many mUC patients receiving treatment with
currently available therapies. The type, and frequency, of adverse events
experienced with immunotherapies has not, thus far, shown evidence of significant
negative impact on patient QoL (National Institute for Health and Care Excellence,
2017a, National Institute for Health and Care Excellence, 2017b, National Institute

for Health and Care Excellence, 2017c).

However, incorporating the effect of AEs on HRQoL into the economic model is
highly challenging due to the limited data for HRQoL in mUC and lack of comparative
data. To avoid the use of unsupported assumptions for the effect of AEs on HRQoL,
no dis-utilities have been accounted for within the model. This is a conservative
approach, given the anticipated improvement in tolerability of atezolizumab (based
on results from the IMvigor 210 study), compared to the tolerability of existing

therapies.

As EQ5D results will be collected in all treatment arms of the phase Il studies, this

will provide significantly more evidence for the impact of AEs on HRQoL.

5.4.5 Incorporation of HRQoL into the economic model

The economic model includes the health states PFS, PD and death. However, it is
recognised that progression, as measured via the RECIST criteria, does not always
signify loss of clinical benefit for patients being treated with atezolizumab. This is
observed by the extended treatment duration vs. PFS in cohort 2 of the IMvigor 210
study, with 12 weeks median time on treatment, vs. 9 week median PFS. lItis
recommended atezolizumab patients remain on treatment until loss of clinical benefit
or unmanageable toxicity. As such, it is appropriate to assume that patients on
treatment are receiving clinical benefit, including HRQoL benefit. Therefore, HRQoL
is implemented in the economic model via ‘on treatment’ or ‘off treatment’ states.

For comparators, time on treatment is equal to PFS, thus ‘on treatment’, ‘off

treatment’ is equivalent to ‘PFS’ and ‘PD’ health states.
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Should this approach not be taken, the model contains an inconsistency in which
cost is being generated for atezolizumab patients beyond progression, without any

resulting HRQoL benefit being accounted for.

5.4.6 Health-related quality-of-life data used in cost-effectiveness
analysis

As discussed previously, there are no HRQoL data available for mUC patients
treated with atezolizumab. EQSD data will be available with the IMvigor 211 study,
and later with the IMvigor 130 study.

A review of the literature did not highlight any suitable data to be used in proxy. As
such, assumptions from prior HTA reviews of immunotherapies (in NSCLC and
melanoma) and treatments for mUC (vinflunine) were considered. Expert clinical
advisors considered utility values from the prior NICE vinflunine appraisal to be too
low for those expected with atezolizumab, and suggested values from prior

immunotherapy NICE appraisals in NSCLC to be more representative (Table 61).

Notwithstanding this advice, utility values from prior mUC cost-utility analyses were
preferred over NSCLC analyses, in order to remain consistent with the decision
problem. Considering the experts guidance that the NICE vinflunine values were too
low, utility values used in the Australian Pharmaceutical Benefits Advisory
Committee (PBAC) cost-utility analysis for vinflunine were assessed and used for the
base case of this analysis. These values were mapped from EORTC results for mUC
patients having received vinflunine, and are reported in Table 62 (Pharmaceutical
Benefits Advisory Committee, 2015). Ultility values are assumed constant over time,
with patients coming off treatment as the trigger for a reduction in HRQoL. No
adjustment has been made to the HRQoL, including disutility due to AEs, or age

adjustment. Alternative utility values were explored in scenario analyses.
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Table 61: Summary of utility values across mUC and NSCLC immunotherapy appraisals

Nivolumab non-
State Vinflunine NICE squamous NSCLC NICE Vinflunine PBAC
submission*

PFS 0.65 0.739 0.75

PD 0.25 0.688 0.71

* appraisal ongoing

Table 62: Summary of utility values for cost-effectiveness analysis

State Utility value: mean Reference in Justification
(standard error) submission (section
and page number)

Derived from mUC
patients in vinflunine
Australian PBAC
assesssment

On treatment 0.75 (0.150) 5.4.6

Derived from mUC

patients in vinflunine
Off treatment 0.71 (0.142) 5.4.6 Australian PBAC

assesssment

PBAC: Pharmaceutical Benefits Advisory Committee

5.5 Cost and healthcare resource use identification, measurement

and valuation

5.5.1 Resource identification, measurement and valuation studies

A SLR was conducted to identify published evidence regarding the resource use and
costs associated with the management and treatment of advanced (or metastatic)
urothelial carcinoma. Detailed descriptions of the search strategy, search terms and
abstraction methods are provided in appendix 8.10. Briefly, searches of the
MEDLINE® and MEDLINE® In-Process, Embase® , Cochrane Library, and EconlLit,
databases were conducted in Ovid and were limited to studies published in English
between 1 January 2001 and 1 December 2016, and the search was not restricted
by geographic location. Additionally, hand-searches were carried out of relevant
congresses and manufacturer submissions and evidence review group/assessment

reports from NICE. Table 63 reports the eligibility criteria of the searches.
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Table 63: Cost and resource use search eligibility criteria

Population Patients with advanced or metastatic urothelial carcinoma

Adults = 18 years

Interventions | Not restricted by intervention

Outcomes® Direct costs (including any intervention costs, costs to the payer)
Total costs
Resource use

Cost drivers

Study design | Not restricted by study design

Date 1 January 2001 to 1 December 2016
restrictions

Language English language
restrictions

Country Not restricted however evidence relevant from a UK payer perspective will be
prioritized

The results of the screening and selection of relevant studies are presented in Figure
31 below.
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Figure 31: Cost and resource use PRISMA flow diagram

Total number of papers identified: 1051

Embase®: 689
MEDLINE®: 290
Cochrane: 60
EconlLit: 12

Duplicate papers
removed: 204

Included for electronic screening: 847

Excluded by title/abstract:
Duplicate: 54
Review/editorial: 208
Outcome: 337

Patient population: 182
Animal/in vitro: 8

Study design: 45

834

Included for full paper review: 13

Population not of interest: 7
Study design: 1
Outcome: 4

Excluded at full paper review: 12

Supplementary searching: 2

References included in this submission: 3

Congress abstracts: 2
STA submission: 1

In total, 15 studies met the broad inclusion criteria of the SLR, and three were

considered relevant as per the eligibility criteria in Table 63. (Seal, 2015, Huillard,
2016, National Institute for Health and Care Excellence, 2013)

An overview of the findings from these studies is presented in Table 64, with brief

descriptions below. A list of studies which met the inclusion criteria of the SLR but

were not considered relevant to support the submission is included in appendix 8.10
along with a rationale for the non-inclusion. However, whilst these studies provide

qualitative information regarding healthcare cost and resource use, none provide UK
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specific quantitative data which can be used as parameter inputs for economic

analysis.

A study reported by Seal et al., (Seal, 2015) evaluated the cost of care among
patients diagnosed with metastatic or non-metastatic cancer in the US.

Retrospective data from two large integrated claims databases were used, consisting
of records spanning between July 2008 and December 2010. Patients receiving
chemotherapy or patients with a diagnosis of any other cancer in the 6-month period
prior to the index date (date of diagnosis) were excluded from the analysis. Data of
interest included all-cause costs for the 6-month period prior to and after diagnosis of
metastatic bladder cancer, and the proportion of costs attributable to medical

services, inpatient and emergency visits.

Huillard et al., (Huillard, 2016) reported findings from a retrospective cohort study of
patients with localised or metastatic bladder cancer in their last month of life . A
retrospective review of the electronic medical records of all hospitalised adults who
died from bladder cancer between 2010 and 2013 in France identified 8,766 patients
with metastatic or locally advanced disease, 53.1% of whom had at least one
comorbidity. Data of interest included the proportion of patients admitted to an
intensive care unit and the utilisation of supportive medical care in the last month of

life.

Estimates of healthcare resource use associated with the treatment of patients with
advanced urothelial cancer in the UK were identified in the manufacturer’s
submission for the NICE technology appraisal of Vinflunine for the treatment of adult
patients with advanced or metastatic transitional cell carcinoma of the urothelial tract
who have failed a prior platinum-containing regimen (National Institute for Health and
Care Excellence, 2013). The methods employed by the manufacturer to identify
resource use evidence to inform the submission included a targeted review of the
literature and interviews with expert advisors, including oncologists, nurses and
clinical coding specialists. In the absence of sufficient evidence identified by the
manufacturer’s literature review, resource use was estimated by the clinical experts
(the number of clinical experts interviewed was not reported). The findings from
these interviews highlighted difficulties in identifying a typical care pathway for

patients with urothelial cancer, although the ERG considered the estimates of cost
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and resource use to be reasonable. Medical resource use associated with pre- and
post-progression health states was reported, and included the number of general
practitioner, nurse, health visitor, dietician, and oncologist (consultant and non-
consultant) visits per month, the use of pain medication, and the use of prophylaxis

for constipation during each cycle of chemotherapy.
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Table 64: Cost and resource use studies (n=3)

Reference Year | Country | Available Cost Patient Results (with assessment of relevance to UK)

of cost/resource reference population

study use data year

(currency)
(National 2010 | UK Resource use NA Resource use Estimates of healthcare resource use for pre- and post-
Institute for associated with was estimated progression health states:
Health and pre- and post- for adults with
Care progression advanced or Pre-progression: BSC
Excellence, health states metastatic e GP home consultation/month: 1
2013) (estimated transitional cell Community nurse specialist home visit/month: 4
based on carcinoma of the Health home visitor/month: 1

interviews with
clinical experts)

urothelial tract
who have failed
a prior platinum-
containing
regimen

Dietician/month: 1
Consultant led (oncologist) follow-up visit/month: 1
Palliative radiation therapy:

o0 Dose per fraction (mean) (Gys): 4

Post-progression: BSC
e GP home consultation visit/month: 1
Community nurse specialist home visit/month: 4
Health home visitor/month:1
Dietician/month: 1
Non-consultant (oncologist) follow-up visit/month: 1
Pain medication (morphine sulphate 1mL daily)/month:
30
Hospice care services/month: 1
o Palliative radiation therapy:
e Dose per fraction (mean) (Gys):4
o Palliative chemotherapy
¢ Number of cycles: 2

Resource use was assumed not be vary by treatment (based
on expert opinion)

Cost of constipation prophylaxis (one week of laxatives
therapy) was assumed with each cycle of chemotherapy,
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Reference Year | Country | Available Cost Patient Results (with assessment of relevance to UK)
of cost/resource reference population
study use data year
(currency)
consistent with expert recommendations
As resource use was reported for relevant health states in the
current economic model (pre- and post-progression) and
based on interviews with oncologists and nurses from UK
clinical practice, the findings were considered relevant to this
submission
(Huillard, 2016 | France Admissions to NA All hospitalized Proportion of patients utilising healthcare resources in the last
2016) ICU and adults month before death:
supportive (= 20 years) e admissions to ICU: 20.6%
medical care who died from e chemotherapy: 13.4%
received by bladder cancer e artificial nutrition: 6.9%
patients in the between 2010 e invasive ventilation: 2.4%
last month and 2013 in ° dialysis: 2.6%
before death France, ; <400
(based on a including 8,766 *  hemodynamic support: 4.0%
retrospective patients (50.1%) | Ajthough the study was based on patients in hospitals in
review of who had a France, and the generalisability of the findings to UK clinical
electronic metastatic or practice is unknown, the study provides useful information
medical records) locally advanced | reqarding admissions to ICU and the utilisation of medical care
disease in the last month of life in a large cohort of patients who died
from metastatic bladder cancer
(Seal, 2015) | 2015 | US Total all-cause 2013 (USD) | Adult patients Costs associated with the 6-month period prior to and after
costs associated with a diagnosis | diagnosis of metastatic bladder cancer:
with the 6-month of malignant e total 6-month cost prior to diagnosis (range): $6,766—

period prior to
and after
diagnosis of
metastatic
bladder cancer,
and the
proportion of
costs
attributable to

neoplasm of the
bladder,
including 3,161
patients with
metastatic
disease (2,179
from one
database, and
982) from the

$7,831

e total 6-month cost post-diagnosis (range): $40,695—
$45,817

e proportion of total costs during the post-diagnosis
period attributable to medical services: 94.8%-96.5%

e proportion of total costs during the post-diagnosis
period attributable to inpatient and emergency
department costs: 50.4%-52.5%
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Reference Year | Country | Available Cost Patient Results (with assessment of relevance to UK)
of cost/resource reference population
study use data year
(currency)

medical other) As the study was based on claims data in the US, and there
services, was a lack of information reported regarding patient
inpatient and characteristics, the generalisability of the findings to UK clinical
emergency practice is unknown. Despite these limitations, the data was

services (based
ona

considered relevant to this submission as the findings provide
an indication of the proportion of total costs in the 6-month

retrospective period before and after diagnosis attributable to medical
review of two services, and inpatient and emergency department visits
integrated

claims

databases)
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5.5.2 Source for cost and resource use inputs

There are no payment-by-results tariffs which are directly applicable to atezolizumab

in mUC or other indications.

The SLR described in 5.5.1 did not identify any studies which directly quantify costs
and healthcare resource use for advanced or metastatic UC, treated with
chemotherapy or immunotherapy in the NHS. As such, previous NICE appraisals
were considered to be the most appropriate source for healthcare costs and

resource use. The values were validated by expert clinical advisers.

One prior NICE appraisal was available for mUC (National Institute for Health and
Care Excellence, 2013), and several prior NICE oncology appraisals were available
for immunotherapy agents specifically targeting the PD1-PDL1 interaction. Expert
clinical advisors suggested NSCLC was the most appropriate disease to use as an
analogue for mUC, in the absence of robust data for the latter. As such appraisal
were additionally used as sources of information, in combination with the vinflunine
appraisal, TA272 (National Institute for Health and Care Excellence, 2017c, National

Institute for Health and Care Excellence, 2017a).

5.5.3 Intervention and comparators’ costs and resource use

Drug dosage, drug costs, treatment duration and administration costs all contribute
to the overall cost and resource use associated with the intervention and

comparators’. Information as outlined below is available in the following sections.
5.5.4: Drug dose and costs

5.5.5: Treatment duration

5.5.6: Administration costs

For dosing per m?, the average body surface area of patients in cohort 1 and 2 of the
IMvigor 210 study were used respectively for the 1L and 2L models. Given the
absence of robust data, no dose modifications, or treatment breaks are assumed for

atezolizumab or the comparators.
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5.5.4 Drug dose and costs

Published list prices for the comparators (gemcitabine plus carboplatin, docetaxel
and paclitaxel) are not representative of the price paid within the NHS, as these
products are generically available. As such, prices for comparators were taken from
the drugs and pharmaceutical electronic market information (eMit)(Department of
Health, 2016a). Scenario analyses include use of list price for these products
(section 5.8.3). As there are several branded products available with differing list
prices, a non-weighted average was taken to derive a list price for each comparator
product (for scenario analyses only). A summary of costs and doses is found in
Table 65 below.

None of the comparator regimens are licensed for use in mUC, as such dose
information was taken from 4 sources: licensed doses of the comparators for other
indications; the ongoing phase Il clinical trials of atezolizumab (IMvigor 130:
gemcitabine plus carboplatin in 1L & IMvigor 211: docetaxel or paclitaxel in 2L); the
‘North West London Cancer Network, Bladder cancer/transitional cell carcinoma -
Regimens Approved’ (hereafter referred to as ‘Guidelines’) (London Cancer Alliance,

2013), and; expert clinical advice.
Gemcitabine plus carboplatin

Gemcitabine in combination with carboplatin is not licensed for use in mUC. Dose
information for gemcitabine in mUC is consistent across the Guidelines and IMvigor
130 at 1000mg/m? on days 1 and 8 of a 21 day cycle. Carboplatin dose as per the
Guidelines and IMvigor 130 study, states: Dose (mg) = target AUC (mg/ml x min) x
[GFR ml/min + 25], on day 1 of a 21 day cycle. Mean glomerular filtration rate (GFR)
is not available for Cohort 1 of the IMvigor 210 study. As such the alternative
licensed dose of 400 mg/m? is utilised, expected to be broadly consistent with the
target AUC dosing, and with minimal impact on the overall drug costs assumed in

the model.

Two trials fed into the ITC to generate parameter inputs for gemcitabine in
combination with carboplatin, both with differing dosing regimens. One of the trials
(Bamias et al., 2007), utilised a biweekly dose of both gemcitabine and carboplatin.

As such, the dose used to generate the drug and administration cost inputs may be

Company evidence submission template for [appraisal title] Page 189 of 329



an underestimation based on the clinical outcomes from this study, thus representing

a conservative approach.
Paclitaxel

The dose of paclitaxel in the ongoing, atezolizumab phase Il clinical trial (IMvigor
211) is 175 mg/m? IV on day1 of each 21-day cycle. However, expert clinical advice,
and UK Guidelines (London Cancer Alliance, 2013) confirmed that standard UK
practice is for patients to receive 80mg/m? weekly, to improve tolerability. As such,

this dosage and frequency of infusion is utilised in the base case.
Docetaxel

The dose used in the phase Il clinical trial is consistent with the recommended dose

of docetaxel at 75mg/m?, day 1 of each 21 day cycle.

Atezolizumab

The anticipated dose of atezolizumab is 1200mg on day 1 of each 21 day cycle.
Best supportive care

No drug cost is accounted for within BSC. As such, costs for this comparator are

assumed to be accrues only from health-state costs.
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Table 65: Dose and drug costs for intervention and comparators

Dose Source List price eMit price
1L
> -
1000mg/m? IV over 30 mins SmPQ, 200mg vial 200mg vial
Gemcitabine Guideline,
Day 1 and 8 of each 21 day plll trial
; £31.60 £3.99
cycle for maximum 6 cycles dose
400mg /m? IV over 15 to 60
mins 50mg vial 50mg vial
Carboplatin SmPC,
Day 1 of each 21 day cycle for £21.74 £3.57
maximum 6 cycles
1200mg IV over 60 mins for
Atorolizumat first |nfUS|orr:1,irt]f;ereafter 30 Draft 1200mg vial e
SmPC £3807.69
Day 1 of each 21 day cycle
2L
30mg vial 30mg vial
. Guideline
2 s
_ 80 mg/m? IV over 60 mins expert £99 12 £3 41
Paclitaxel Iy
Weekl clinical
y advice 150mg vial 150mg vial
£442.28 £11.50
> -
Docetaxel 75 mg/m= 1V over 60 mins SmPC, 140mg vial 140mg vial
Day 1 of each 21-day cycle plll trial £900.00 £17.77
BSC n/a n/a n/a n/a
1200mg IV over 60 mins for
first infusion, thereafter 30 .
. : Draft 1200mg vial
Atezolizumab mins SmPC £3807 69 n/a

Day 1 of each 21 day cycle

5.5.5 Treatment duration

Comparators:

As per clinical practice, the comparators are assumed to be administered until

disease progression or unacceptable toxicity. In the absence of available data on

time to treatment discontinuation (TTD) with the comparators, PFS will be used as a
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proxy for time on treatment. Please see section 5.3 for detailed information

regarding PFS extrapolation and parameter inputs.
Atezolizumab:

Atezolizumab is anticipated to be licensed for use until loss of clinical benefit or
unmanageable toxicity. Results from the IMvigor 210 study, and clinical trial
evidence from other indications for atezolizumab, suggests that patients may
continue to receive treatment beyond disease progression. As such, PFS is not a
good surrogate for treatment duration as it is likely to underestimate the true

treatment duration expected in clinical practice, and as such, treatment cost.

Consequently, TTD was taken directly from the IMvigor 210 study. As the study is
ongoing, and not all patients had discontinued treatment at the most recent July
2016 study data cut, it was necessary to extrapolate the study results such that
treatment duration could be estimated beyond the trial period. Parametric
distributions were fitted to the TTD KM curves, independently for 1L and 2L
treatment cohorts, and assessed for their goodness of fit to the data using the AIC /

BIC statistics, and graphical assessment of each function.

Table 66 and Table 67 provide the AIC and BIC goodness of fit results for the
functions used to model TTD, for 1L and 2L respectively. The rank of the goodness
of fit is shown in brackets, with one indicating best fit and six worst. Based on the
AIC statistic, the best fit overall would be obtained with a Weilbull function for 1L and
a Log-logistic function for 2L. However the AIC statistics only reflect the parametric
distribution fit to observed data and do not allow conclusions to be drawn regarding
the appropriateness of the tail of the distributions. Considering the AIC combined
with visual examination of the extrapolation, a generalised gamma is deemed the
most appropriate option for both 1L and 2L. The resulting extrapolations are

displayed in Figure 32 and Figure 33 below
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Table 66: AIC and BIC for TTD with ranks in brackets (1L)

Parametric distribution AIC BIC
Exponential 487.76 (5) 490.54 (5)
Weibull 461.67 (1) 467.23 (1)
Log-normal 470.67 (4) 476.22 (4)
Gamma 463.37 (2) 471.71 (3)
Log-logistic 463.44 (3) 468.99 (2)
Gompertz 489.76 (6) 495.32 (6)
Table 67: AIC and BIC for TTD with ranks in brackets (2L+)

Parametric distribution AIC BIC
Exponential 1371.7 (5) 1375.4 (5)
Weibull 1248.9 (3) 1256.3 (2)
Log-normal 1258.3 (4) 1265.8 (4)
Gamma 1247.3 (2) 1258.5 (3)
Log-logistic 1246.2 (1) 1253.6 (1)
Gompertz 1373.7 (6) 1381.1 (6)
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Figure 32: Extrapolated TTD (1L)
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Figure 33: Extrapolated TTD (2L+)
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5.5.6 Administration costs

Atezolizumab and all comparators are administered via IV infusion, over either 30 or
60 minutes duration. NHS reference codes have been designated from tariff codes
in the NHS OPCS-4 Chemotherapy Regimens List and High Cost Drugs List 2016
(Health and social care information centre, 2016).

Table 68: Drug administration costs

Drug Type of administration NHS Cost per Source
reference administration
code
Atezolizumab Deliver simple Outpatient SB12Z £199 NHS
Parenteral Setting reference
Chemotherapy costs
at first 2014-15
attendance
Docetaxel Deliver simple Outpatient SB12Z £199 NHS
Parenteral setting reference
Chemotherapy costs
at first 2014-15
attendance
Paclitaxel Deliver simple Outpatient SB14Z £304 NHS
Parenteral setting reference
Chemotherapy costs
at first 2014-15
attendance
Gemcitabine and Deliver simple Outpatient SB13Z £265 NHS
carboplatin Parenteral setting reference
Chemotherapy costs
at first 2014-15
attendance

5.5.7 Health-state unit costs and resource use

Specific UK cost and resource use data for the relevant health states were not
available for mUC. The SLR, as described in section 5.5.1, did not identify literature

with directly applicable resource use costs for the UK.

As described in section 5.5.2, prior NICE appraisals were deemed to be the most
appropriate source for resource use data. The one prior mUC NICE appraisal
identified in the search was that of vinflunine (National Institute for Health and Care

Excellence, 2013). Health-state resource use for this appraisal was elucidated
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through expert clinical advice, and were deemed appropriate by the ERG and NICE

Appraisal Committee.

In the absence of alternative published data for resource use in mUC, it was deemed
preferable to remain consistent with information used in prior decision making for the
disease. As such, resource utilisation by heath state were taken from the vinflunine
submission, and are as described in Table 69 below. The allocated unit cost for
each parameter has been updated to most recent price levels (2015/16 NHS
Reference Costs and 2016 PSSRU costs) (Department of Health, 2016b) (Curtis,
2016).
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Table 69: Resource utilisation and cost by health-state

Frequency per Unit cost Per cycle cost | Source for cost
month
Pre-progression

GP consultation 1 £36 £8.31 Curtis 2016

Community nurse visit 4 £38 £28 Community health services — district nurse Service
code NO2AF 2015-16 costs

Health home visit 1 £40 £9.23 Curtis 2016

Dietician 1 £81 £18.69 Community health services - dietitian Service code
A03 2015-16 costs

82?](;3?;‘nt)consultatlon 1 £163 £37.62 Consultant led follow up visit - Medical oncology.
Service code 370 2015-16 costs

Total £111.85

Post-progression

GP consultation 1 £36 £8.31 Curtis 2016

Community nurse visit 4 £38 £38 Community health services — district nurse Service
code NO2AF 2015-16 costs

Health home visit 1 £40 £9.23 Curtis 2016

Dietician 1 £81 £18.69 Community health services - dietitian Service code
A03 2015-16 costs

Hospice care 70% of patients £1119 £30.13 Curtis 2016 (Assumed proportion from vinflunine
apprailsal TA272, assumed 6 months survival)

Oncologist consultation (non- 1 £100 £23.08 Non-consultant led - Medical oncology. Service code

consultant)

370 2015-16 costs
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Pain medication 30 (Daily) £3.69 £0.85 eMIT £1.23 per 10mg/1ml morphine sulfate solution for
infection — 10 pack
Palliative radiation therapy £283 SC47Z: Preparation for simple radiotherapy with
imaging and simple calculation (outpatient)
£105 SC22Z: Deliver a fraction of treatment on a
megavoltage machine (outpatient)
Proportion of patients 42.70% Vinflunine appraisal TA272
Number of courses 1.9 Vinflunine appraisal TA272
Total dose £314.78 £12.11 Over assumed 6 month survival
Palliative chemotherapy £277 Outpatient — Procure cheomotherapy drugs for
regimens in Band 2 — SB02Z
Proportion of patients 30% Vinflunine appraisal TA272
Number of cycles (of 21 days) 2 Vinflunine appraisal TA272
Total dose £27.70 £6.39 Over assumed 6 month survival
Total cost £146.79
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5.5.8 Adverse reaction unit costs and resource use

The IMvigor 210 study provides the type and rate of AEs for atezolizumab in mUC.
As this is a single arm study, the rate of AEs is not available for comparators from
this same source. As such, the studies included within the ITC provide the rate of

AEs for comparators.

All grade =3 treatment related AEs with an incidence of 21% in any of the studies are
included in the base case analyses. AE treatment costs are calculated per episode,
using the National Schedule of Reference Costs (2015/16) where possible.
(Department of Health, 2016b)

Where there were gaps in the data, costs were sourced from prior NICE submissions
in mUC or NSCLC and inflated to current price levels (as a disease analogue as per

expert clinical advice).

Table 70: Adverse event costs

Adverse event Cost Reference

alanine aminotransferase £163.00 Consultant led follow up visit - Medical oncology.
increase Service code 370 2015-16 costs

aspartate aminotransferase £163.00 Consultant led follow up visit - Medical oncology.
increase Service code 370 2015-16 costs

Anemia £329.92 HRG 2015/16 (Day case SA04G,H,J,K,L (Iron

Deficiency Anaemia, average of CC scores)

blood bilirubin increased £163.00 Consultant led follow up visit - Medical oncology.
Service code 370 2015-16 costs

diarrhoea £114.00 non-consultant led first visit - gastroenterology -

service code 301

Electrolyte abnormalities £163.00 Consultant led follow up visit - Medical oncology.
Service code 370 2015-16 costs

Fatigue £3082.59 Nivolumab NSCLC appraisals ID811 and ID900
(National Institute for Health and Care Excellence,
2017a, National Institute for Health and Care
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Excellence, 2017b)

Febrile neutropenia £362.66 Nivolumab NSCLC appraisals ID811 and ID900
(National Institute for Health and Care Excellence,
2017a, National Institute for Health and Care
Excellence, 2017b)

Leucopenia £362.22 Nivolumab NSCLC appraisals ID811 and ID900
(National Institute for Health and Care Excellence,
2017a, National Institute for Health and Care
Excellence, 2017b)

hypophosphataemia £163.00 Consultant led follow up visit - Medical oncology.
Service code 370 2015-16 costs

Infection £163.00 Consultant led follow up visit - Medical oncology.
Service code 370 2015-16 costs

Peripheral neuropathy £139.12 HRG service code 191, pain management

(sensory or motor)

Renal failure £310.00 Acute Kidney Injury with Interventions, with CC Score
0-5. Currency code LAO7k

Thrombocytopenia £362.66 Nivolumab NSCLC appraisals ID811 and ID900

(National Institute for Health and Care Excellence,
2017a, National Institute for Health and Care
Excellence, 2017b)

5.5.9 Miscellaneous unit costs and resource use

No additional costs were identified

5.6 Summary of base-case de novo analysis inputs and

assumptions

5.6.1 Summary of base-case de novo analysis inputs

Parameter inputs can be found in Table 71 below.

Table 71: Summary of variables applied in the economic model
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Variable

Value (reference to
appropriate table or
figure in submission)

Measurement of
uncertainty and
distribution: CI

Reference to section
in submission

(distribution)
General parameters
Patient age (1L) 71.8 Fixed 4.11.5
Patient agre (2L) 65.6 Fixed 4.11.5
Discount rate (costs) 3.5% Fixed 5.2.2
Discount rate (efficacy) 3.5% Fixed 5.2.2
Time horizon 20 years Fixed 522
Utility values
Beta distribution
On treatment 0.75 54.7
0.150 standard error
Beta distribution
Off treatment 0.71 547
0.142 standard error
Parametric survival curves
PFS atezolizumab Generalised gamma Multl\{arl.ate .normal 5.3.3
distribution
: Multivariate normal
PFS comparators Generalised gamma e 534
distribution
0S atezolizumab Cure generalised Multl\{an.ate .normal 535
gamma distribution
OS compartors Cure eneralised Multl\{ar@te .normal 536
gamma distribution
Parametric survival tail for treatment duration
TTD atezolizumab Generalised gamma Mul.tiva.riat.e normal 555
distribution tail
. Multivariate normal
TTD comparators Equal to PFS distribution tail 55.5
Treatment costs
Atezolizumab 1200mg £3807.69 Fixed 554
Docetaxel Table 65 Fixed 554
Paclitaxel Table 65 Fixed 554
Gemcitabine + Table 65 Fixed 5.5.4
carboplatin
ini i £199
Admln{stratlon Log-normal distribution 5.5.6
atezolizumab Table 68
ini i £199
Administration Log-normal distribution 5.5.6
docetaxel Table 68
ini i £304
Admml.stratlon Log-normal distribution 5.5.6
paclitaxel Table 68
ini i £265
Admlnlistra.tlon Log-normal distribution 5.5.6
gemcitabine Table 68
Administration £265 Log-normal distribution 55.6
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carboplatin Table 68

Health state costs

£111.85 o
Cost of PFS Log-normal distribution 5.5.7
See Table 69
£146.79 o
Cost of PD Log-normal distribution 5.5.7
Table 69

Adverse event

Individual AE costs | Table 70 Log-normal distribution 5.5.8

5.6.2 Assumptions

The de novo model used a range of assumptions, details of which can be found

throughout section 5 of this submission. Key assumptions are detailed in Table 72

below

Table 72: Key assumptions within economic model

Area Assumption

Justification

Time horizon 20 years

Appropriate to capture all associated

costs and benefits

Clinical Efficacy and safety results for The IMvigor 210 study included UK

efficacy and atezolizumab seen in the IMvigor 210 patients. Expert clinical advice suggests

safety study are transferable to UK population the outcomes seen from the study are
expected in UK patients.

HRQoL Use of utility values from Australian Most appropriate data available in the

PBAC appraisal of vinflunine

absence of HRQoL data from IMvigor
210.

HRQoL was taken directly from patients
receiving vinflunine and mapped to

utilities.

Treatment Atezolizumab treatment duration is
duration based on time on treatment results of the
IMvigor 210 study

Comparator treatment duration is based
on PFS

IMvigor 210 results suggest patients in
2L continue to received treatment

beyond progression

Treatment duration results are not
available for comparators, and as

treatment is until progression, PFS is a
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suitable proxy.

Resource use | As per section 5.5.5 Assumptions based on prior appraisals,
and feedback received from ERG

appraisal reviews.

Indirect Various assumptions See section 4.10

treatment

comparison

PFS Comparator PFS is equal to Conservative assumption due to scarcity
atezolizumab of data. Anticipated to be modified with

the availability of phase Ill data.

5.7 Base-case results

5.7.1 Base-case incremental cost effectiveness analysis results

Base-case results of the economic model are presented below. These results
include the proposed list price for atezolizumab, which has not yet been submitted to

the Department of Health.

Atezolizumab 1L provided a QALY gain of 2.69, and life-year gain of 3.74, at a total
drug cost of £47,857, and total overall cost of £77,211. The comparator relevant for
1L, gemcitabine in combination with carboplatin, provides 1.35 QALY gain and 1.84
life-year gain, at a total cost of £18,106. The resulting ICER is £44,158 / QALY.

Atezolizumab 2L provided a QALY gain of 1.23, and life-year gain of 1.69, at a total
drug cost of £56,997, and total overall cost of £71,868. The most relevant
comparator based on clinical practice in England is paclitaxel, which provided a gain
of 0.71 QALY's and 0.96 life years, at drug costs of £483 and total costs of £16,606.
The resulting ICER for atezolizumab compared to paclitaxel is £104,850 / QALY.

For ICERs as compared to other 2L comparators please see Table 74 below.
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Table 73: Base-case results (1L)

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

Atezolizumab £77,211 3.74 2.69

Gemcitabine + £18,106 1.84 1.35 £59,106 1.91 1.34 £44.158

carboplatin

ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years

Table 74: Base-case results (2L)

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

Atezolizumab £71,868 1.69 1.23

Docetaxel £9,439 1.04 0.76 £62,430 0.65 0.47 £131,579

Paclitaxel £16,606 0.96 0.71 £55,262 0.73 0.53 £104,850

BSC £4,836 0.75 0.55 £67,032 0.94 0.68 £98,208

ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALY's, quality-adjusted life years
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5.7.2 Clinical outcomes from the model

As described in section 5.3 above, clinical inputs for atezolizumab and the
comparators are associated with significant uncertainty. As data for atezolizumab
are available only from a single arm, phase Il study, this presents significant
challenge deriving comparative efficacy data. Confounding this is the weak evidence
base available for comparators. For example, OS and PFS data for the key 2L
comparator paclitaxel are only available from a 34 patient study. As the model
inputs are subject to uncertainty, this leads to unavoidable uncertainty in the model

outputs.

Additional uncertainty comes from the relative immaturity of the IMvigor 210 study,
particularly when considering the expectation of durable responses in a significant
proportion of patients, as demonstrated by immunotherapies in the metastatic setting
of other indications. It was necessary to extrapolate from the end of the observed

study data to obtain survival for a lifetime horizon.

Comparison of results from the model to observed data from the IMvigor 210 study,
and phase | study allow some assessment of the accuracy of the modelled survival.
Results for PFS and OS from the model, are compared to trial data in Table 75 and
Table 76 respectively. Although PFS is overestimated within the model as compared
to the IMvigor 210 study, the model is more accurate in its OS estimates, thus
supporting the approach taken to OS extrapolation. Additionally the extrapolated 5
and 10 year OS results for 2L were validated by clinical experts as being clinically
plausible (Table 77).
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Table 75: Summary of PFS model results compared with observed clinical data

Median PFS Median PFS 12 month PFS 12 month PFS
(model) (trial) (model) (trial)
IMvigor cohort | 3.9 months 2.7 months 22.5% NR
1 (1L)
IMvigor cohort | 2.76 months 2.1 months 12.6% NR
2 (2L)
Phase | study | n/a 1.84 months n/a 22.11
Table 76: Summary of OS model results compared with observed clinical data
Median OS Median OS 12 month OS 12 month OS
(model) (trial) (model) (trial)
IMvigor cohort | 17.0 months 15.9 months 56.8% 57%
1 (1L)
IMvigor cohort | 7.8 months 7.9 months 38.4% 36.9%
2 (2L)
Phase | study 10.1 months 45.5%
Table 77: Comparison of modelled and expert opinion results for OS
5 year OS 10 year OS 20 year OS
Expert clinical 10-20% 5-10% 0-5%
advice
Atezolizumab 2L 9.5% 4.1% 1.1%
model

The movement of patients through the model health states over time are illustrated
below for 1L (Figure 34 and Figure 35) and 2L+ (Figure 37, Figure 38, Figure 39, and

Figure 40).
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From these figures it can be seen patients spend a greater amount of time in the
PFS state, and experience longer OS when receiving atezolizumab, as compared to

comparators. Figure 36 and Figure 41 shows aggregated results for all health states

for the comparisons in 1L and 2L respectively.
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Figure 34: Markov trace for health states over time: atezolizumab (1L)
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Figure 35: Markov trace for health states over time: gemcitabine +
carboplatin (1L)
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Figure 36: Markov trace: combined for all results (1L) (Model: GemPFS curve lies directly over Model: Atezolizumab PFS cure)
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Figure 39: Markov trace for health states over time: paclitaxel (2L)

Figure 37: Markov trace for health states over time: atezolizumab (2L)
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Figure 40: Markov trace for health states over time: BSC(2L)

Figure 38: Markov trace for health states over time: docetaxel (2L)
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Figure 41: Markov trace: combined for results for all comparators (2L) (Model Pac curve lies directly over Model atezolizumab and docetaxel curves)
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5.7.3 Disaggregated results of the base case incremental cost
effectiveness analysis

The QALY gain disaggregated by health states allows exploration of which health
state is driving QALY gain. Table 78 shows the results for the 1L comparison to
gemcitabine + carboplatin. The 2L comparisons are shown in Table 79 (docetaxel)
Table 80 (paclitaxel) and Table 81 (BSC).

In all comparators, the majority of incremental QALY gain for atezolizumab is
achieved when patients are off treatment in the PD health state. These results are
as expected, given the relatively modest PFS benefit achieved with atezolizumab, as
compared to the substantial survival gain anticipated with immunotherapy

treatments.

Table 78: Summary of QALY gain by health state: comparison to gemcitabine + carboplatin (1L)

Health state QALYs: QALYs Increment % absolute
atezolizumab gemcitabine + increment
carboplatin QALYs
PFS 0.53 0.83 -0.3 -22%
PD 2.16 0.52 1.64 122%
Total 2.69 1.35 1.34 100%

Table 79: Summary of QALY gain by health state — comparison to docetaxel (2L+)

Health state QALYs: QALYs Increment % absolute
atezolizumab docetaxel increment
QALYs
PFS 0.63 0.44 0.19 40%
PD 0.60 0.32 0.28 60%
Total 1.23 0.76 0.47 100%

Table 80: Summary of QALY gain by health state — comparison to paclitaxel (2L+)

Health state QALYs: QALYs Increment % absolute
atezolizumab paclitaxel increment
QALYs
PFS 0.63 0.47 0.17 32%
PD 0.60 0.24 0.36 68%
Total 1.23 0.71 0.53 100%
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Table 81: Summary of QALY gain by health state — comparison to BSC (2L+)

Health state QALYs: QALYs BSC Increment % absolute
atezolizumab increment
QALYs
PFS 0.63 0.37 0.26 38%
PD 0.60 0.18 0.42 62%
Total 1.23 0.55 0.68 100%

A breakdown of the difference in costs can be found below. Table 82 for 1L, and
Table 83, Table 84and Table 85 for 2L comparisons, show the breakdown of costs
by health states. Cost breakdown by resource use is found in Table 86 for 1L and
Table 87, Table 88 and Table 89 for 2L comparisons.

Table 82: Summary of costs by health state: comparison to gemcitabine + carboplatin (1L)

Health state Cost Cost Increment % absolute
atezolizumab gemcitabine + increment
carboplatin
PFS £57,006 £12,513 £44,493 75%
PD £20,205 £5,592 £14,613 25%
Total £77,211 £18,106 £59,106 100%

Table 83: Summary of costs by health state: comparison to docetaxel (2L+)

Health state Cost Cost docetaxel Increment % absolute
atezolizumab increment

PFS £63,777 £5,956 £57,822 93%

PD £8,091 £3,483 £4,608 7%

Total £71,868 £9,439 £62,430 100%

Table 84: Summary of costs by health state: comparison to paclitaxel (2L+)

Health state Cost Cost paclitaxel Increment % absolute
atezolizumab increment

PFS £63,777 £13,994 £49,784 90%

PD £8,091 £2,612 £5,479 10%

Total £71,868 £16,606 £55,262 100%

Table 85: Summary of costs by health state: comparison to BSC (2L+)
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Health state Cost Cost BSC Increment % absolute
atezolizumab increment

PFS £63,777 £2,896 £60,881 91%

PD £8,091 £1,940 £6,151 9%

Total £71,868 £4,836 £67,032 100%

Table 86: Summary of predicted resource use by category of cost (1L)

Cost Item Cost Cost Increment % absolute increment

atezolizumab | gemcitabine +

carboplatin

Treatment £47.857 £619 £47,238 80%
Administration £2,501 £3,572 -£1,070 -2%
Adverse events £199 £1,874 -£1,676 -3%
Supportive care £6,449 £6,449 0 0%
(PFS)
Supportive care £20,205 £5,592 £14,613 25%
(PD)
Total £77,211 £18,106 £59,106 100%

Table 87: Summary of predicted resource use by category of cost — docetaxel (2L+)

Cost Item Cost Cost Increment % absolute increment
atezolizumab docetaxel

Treatment £56997 £238 £56,760 91

Administration £2.979 £2,084 £895 1%

Adverse events £95 £232 -£137 0%

Supportive care £3,706 £3,402 £304 1%

(PFS)

Supportive care £8,091 £3,483 £4,608 7%

(PD)

Total £71,868 £9,439 £62,430 100%

Table 88: Summary of predicted resource use by category of cost — paclitaxel (2L+)

Cost Item Cost Cost Increment % absolute increment
atezolizumab paclitaxel

Treatment £56,997 £483 £56,514 102%

Administration £2,979 £9,842 -£6,863 -12%

Adverse events £95 £48 £47 0%

Supportive care £3,706 £3,621 £85 0%

(PFS)
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Supportive care £8,091 £2,612 £5,479 10%
(PD)

Total £71,868 £16,606 £55,262 100%

Table 89: Summary of predicted resource use by category of cost — BSC (2L+)

Cost Item Cost Cost BSC Increment % absolute increment
atezolizumab

Treatment £56,997 0 £56,997 85%

Administration £2.979 0 £2,979 5%

Adverse events £95 0 £95 0

Supportive care £3,706 £2,896 £810 1%

(PFS)

Supportive care £8,091 £1,940 £6,151 9%

(PD)

Total £71868 £4,836 £67,032 100%

5.8 Sensitivity analyses

5.8.1 Probabilistic sensitivity analysis

Probabilistic sensitivity analysis (PSA) was conducted using 1000 samples, to
assess uncertainty surrounding variables. The distributions and sources to estimate
parameters can be found in section 5.6. Analyses are based on the proposed list

price of atezolizumab, and the eMIT drug prices for comparators.

Results of the PSA should be interpreted with caution, as they are unlikely to be
reliable. The high level of uncertainty in the fractional polynomial model and
prediction model provides a skewed output for OS. This subsequently impacts other
model outputs. For example, at extreme draws in the probabilistic analysis , >20% of

the paclitaxel cohort and >7% of the docetaxel cohort are alive at 20 years.

Results of the PSA compared to deterministic results for 1L and 2L are presented in
Table 90 and Table 91 below.

Scatterplots in Figure 42 and Figure 43 show iterations for 1L and 2L respectively.
Cost effectiveness acceptability curves for 1L and 2L are shown in Figure 44 and
Figure 45
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Table 90: PSA results compared to base-case (1L)

Costs QALYs ICER
Base case PSA Base case PSA Base case PSA
Atezolizumab £77,211 £82,893 2.69 2.775
Gemcitabine + £18,106 £20,605 1.35 1.467 £44,158 £47,593
carboplatin
Table 91: PSA results compared to base-case (2L)
Costs QALYs ICER
Base case PSA Base case PSA Base case PSA
Atezolizumab £77,211 £74,165 1.23 1.26
Docetaxel £9,439 £10,621 0.76 0.82 £131,579 £143,144
Paclitaxel £16,606 £18,075 0.71 0.83 £104,850 £129,333
BSC £4,836 £5,637 0.55 0.58 £98,208 £101,247
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Figure 42: Scatterplot of PSA results for cost effectiveness plane (1L)
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Figure 43: Scatterplot of PSA results for cost effectiveness plane (2L)
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Figure 44: Cost-effectiveness acceptability curve (1L)
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Figure 45: Cost-effectiveness acceptability curve (2L)
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5.8.2 Deterministic sensitivity analysis

The choice of parameters to include in univariate analysis was considered a-priori,

and further informed by the results in section 5.7, with focus on the parameters

providing greatest impact on the percentage increment in costs or QALYSs, thus

having the greatest impact on the resulting ICER. The parameter values used in the

analyses, and rationale for choice can be found in Table 92 below. Results of the

analyses are displayed in Figure 46 for 1L, and Figure 47, Figure 48, and Figure 49

for 2L.

These results are further explored and discussed in 5.8.3, scenario analysis below.

Table 92: Parameter values for univariate sensitivity analysis

Parameter Base Lower Higher Rationale for value range
case value value
value
Monthly cost of £5500 + 50% - 50%
atezolizumab
Atezolizumab on 0.750 0.653 1 Lower value: Prior NICE mUC
treatment utility appraisals
Higher value: Maximum utility value
Comparator on 0.750 0.653 1 Lower value: Prior NICE mUC
treatment utility appraisals
Higher value: Maximum utility value
Off treatment utility 0.71 0.5 1 Lower value: 50% of possible utility
value
Higher value: 100% of possible utility
value
Atezo off treatment £146.79 | +50% -50%
supportive care costs
Comparator off £146.79 | +50% -50%

treatment supportive
care costs
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Figure 46: Comparison to gemcitabine + carboplatin univariate sensitivity analysis (dark blue = lower value; light blue = higher value) (1L)

Monthly cost of Atezo [2750;8250] £26,220 _ £61,852
iyl roarost B33 £41,307 _ £69,252
Atezo PD care costs [73.395;220.185] £36 s 6 1 0 - £5 1 , 706

G+C utility on treatment [0.653;1] £40,884 . £55,641
Atezo utility on treament [0.653;1] £39,032 l £46,52g
GHCPD care costs [73.395;:220.185] £42 069 I £46,247
£0 £10;000 E20:000 530..000 £40000 . £50,000 £60;N0 E?D:ODO £30;N0

Cost per QALY

Figure 47: Comparison to docetaxel univariate sensitivity analysis (dark blue = lower value; light blue = higher value) (2L+)

Monthly cost o tezo (2750:8250] £71,308 _ | e161,027

Docetaxel utility on treatment [0.653;1] £117,567 . £189,916

Atezo utility on treatment [0.653:1] £91,167 - £158,909
Utility off treatment [0.5;0.75) £127,334 - £159,492

Atezo PD care costs [73.395;220.185] £123.053 . £140.105
Docetaxel PD care costs [73.395;220.185) £42,069 I £46,247
0 50,000 100,000 Cost per QALY 150,000 200,000 250,000
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Figure 48: Comparison to paclitaxel univariate sensitivity analysis (dark blue = lower value; light blue = higher value) (2L+)

paclitaxel utility on treatment (0.653:1) £94,104 _£1 48,577
Atezo utility on treatment [0.653:1] £74,944 _ £124,057
Utility off treatment [0.5;0.75) £100,949 - £131,530

Atezo PD care costs [73.395:220.185) £97,174 - £112,525
Paclitaxel PD care costs (73.395;220.185] £102,372 l £107,328
0 20,000 40,000 60,000 80,000 100,000 120,000 140,000 160,000 180,000

Cost per QALY

Figure 49: Comparison to BSC univariate sensitivity analysis (dark blue = lower value; light blue = higher value) (2L+)

Atezo utility on treatment [0.653:1) £75,075 — £111,543

£91,738

£120,022

B8SC utility on treatment [0.653:1)

utility off treatment [0.5;0.75) £94 889 - £120,299
Atezo PDcare costs [73.395:220.185) £02,281 - £104,134

BSC PD care costs [73.395;220.185)

£96,787 £99,629
0 20,000 40,000 60,000 20,000 100,000 12000 140,000 160,000
Cost per QALY
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5.8.3 Scenario analysis

Scenario analyses were conducted to assess uncertainty around structural

assumptions of the model. Results are shown in Table 93 (1L) and Table 94 (2L) for

the following scenarios exploring parameter changes:

e Drug costs for comparators

e Alternative OS cure-rates

e Alternative PFS parametric distributions

e PFS as a proxy for TOT for atezolizumab

e On treatment utilities

o Off treatment utilities

e Time horizons of 10 years

e Cost discount rate (1.5% rather than 3.5%)

o Effects discount rate (1.5% rather than 3.5%)

The scenarios indicate there are conditions at which the ICER is below the

acceptable threshold.

Table 93: Resulting ICER vs gemcitabine + carboplatin from scenario analyses (1L)

Scenario Parameter

Value

ICER vs. gemcitabine

+ carboplatin

Base case | Comparator price eMIT drug prices £44.158
List prices £41,309

Base case | Curerate 0%
1% £44,026
2% £43,891
3% £43,754

Base case | Distribution PFS Gamma £44,158
Log-normal £44,075
Log-logistic £44,139

Base case | Comparator relative effect

Equal to atezolizumab

Company evidence submission template for [appraisal title] Page 222 of 329




PFS

Base case | Treatment duration Actual treatment duration £44,158
assumption
Until progression £64,365
Base case | Time horizon 20 £44,158
10 £58,992
15 £48,563
Base case | On treatment utility (all 0.750 £44 158
products)
Atezo on treatment utility 0.800 £43,028
G+C on treatment utility 0.653 £40,884
Base case | Off treatment utility 0.710 £44,158
0.500 £69,252
0.750 £41,307
Base case | Discount rate — effects and 3.5% for both £44,158
costs
Discount rate - costs 1.5% (3.5% for effects) £46,807
Discount rate — effects 1.5% (3.5% for costs) £37,859
Discount rate — effects and 1.5% for both £40,130
costs
Table 94: Resulting ICERs vs docetaxel, paclitaxel or BSC from scenario analyses (2L)
Scenario Parameter Value ICER vs. ICER vs. ICER vs. BSC
docetaxel paclitaxel
Base Comparator eMIT drug £131,579 £104,850 £98,208
case price prices
List prices £108,819 £72,477 £98,208
Base Cure rate 0% £131,579 £104,850 £98,208
case
1% £126,277 £101,507 £95,403
2% £121,364 £98,369 £92,708
3% £116,805 £95,430 £90,115
Base Distribution Gamma £131,579 £104,850 £98,208
case PFS
Log-normal £131,509 £108,757 £97,819
Log-logistic £131,427 £109,624 £97,581
Base Comparator Equal to £131,579 £104,850 £98,208
case relative effect atezolizumab
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PFS
FP £132,250 £99,996 £98,273
Base Treatment Actual £131,579 £104,850 £98,208
case duration treatment
assumption duration
Until £102,982 £78,727 £78,028
progression
Base Time horizon 20 £131,579 £104,850 £98,208
case
10 £158,410 £119,719 £109,318
15 £139,012 £109,279 £101,541
Base On treatment 0.750 £131,579 £104,850 £98,208
case utility (all
products)
Atezo on 0.800 £120,864 £97,100 £92,507
treatment utility
Comparator on | 0.653 £117,567 £94,104 £91,738
treatment utility
Base Off treatment 0.710 £131,579 £104,850 £98,208
case utility
0.500 £159,492 £131,530 £120,299
0.750 £127,334 £100,949 £94,889
Base Discount rate — | 3.5% for both £131,579 £104,850 £98,208
case effects and
costs
Discountrate - | 1.5% (3.5% for £136,976 £108,999 £102,067
costs effects)
Discount rate — | 1.5% (3.5% for £116,599 £95,227 £89,962
effects costs)
Discount rate — | 1.5% for both £121,382 £98,995 £93,497
effects and
costs

5.8.4 Summary of sensitivity analyses results

As discussed in sections 4 and 5 above, the available evidence base for both
atezolizumab and comparators are limited, thus creating significant uncertainty when
assessing the resulting ICERs. This uncertainty is a function of the potential

regulatory approval of atezolizumab based in phll trial results, and the unmet need in
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patients with mUC — both of which are based on the lack of effective, licensed, and
evidence based treatments for this condition. Assumptions and extrapolations were

required to generate comparative evidence, for a life-long time-horizon.

Sensitivity analyses allow determination of the main drivers of the economic
analysis, and exploration of alternative parameter inputs. However, the fundamental
limitations of the data are unable to be resolved through sensitivity analyses, and will
only be rectified with the availability of controlled phase Ill data (as discussed in

section 1 and Table 1).

The base-case ICER in 1L is below the acceptable threshold for a treatment
considered under the end-of-life criteria, and as can be seen in Table 93, remains
below the threshold in the majority of scenarios explored. The main drivers of the
economic analysis for this population are the price of atezolizumab and the utility of

patients in the progressed disease state.

The base-case ICER based on the proposed list price of atezolizumab in 2L mUC is
above the acceptable threshold vs. all comparators. As can be seen in the
deterministic analysis, and scenario analysis, the ICER is most sensitive to the price

of atezolizumab.

Results of the PSA must be interpreted with caution. In order to incorporate
comparative evidence for the appraisal comparators, various assumptions were
made. These include capping the steadily decreasing HRs for atezolizumab vs.
comparators for OS. As a result of these corrections, distributions are skewed, thus

presenting challenges for conducting the PSA.

5.9 Subgroup analysis

No subgroup analyses were performed. Clinical benefit was observed in all
subgroups of patients in the IMvigor 210 study. As such no analyses were

conducted on restricted populations as compared to the anticipated indication.

Company evidence submission template for [appraisal title] Page 225 of 329



5.10Validation

5.10.1 Validation of de novo cost-effectiveness analysis

As discussed in section 1, clinical experts were consulted to validate the appropriate
methodological and clinical assumptions had been made, and that model outputs

were clinically plausible.

Key aspects discussed included:
e The overall model structure and health states within the model
e Prediction model
¢ NMA methodology
e OS and PFS extrapolation, and anticipated long-term outcomes
e Utility value assumptions

Resource use included in the model

Experts agreed that clinical and economic evidence in mUC is limited, as such
assumptions and extrapolation of data were unavoidable. Expert clinical advice
suggested significantly more robust data will be available for atezolizumab with the

IMvigor 210 study, which will resolve some assumptions required in the model.

Internal quality control and validation of the 1L and 2L models was conducted by an
external consultancy - ICON. Cell by cell validation was conducted which included
formula checking, cell references and all aspects of model functionality. A number of
‘pressure tests’ were conducted, using extreme values. The results of the model
using these values were then compared to expected outputs to assess functionally

accuracy.
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5.11Interpretation and conclusions of economic evidence

Although multiple treatment options are available for earlier stages of bladder
cancer, advanced metastatic disease remains an area of extremely high unmet need
with little innovative drug development in the last two decades. Consequently there
are not only limited therapeutic options, but also limited economic research. Few
economic, patient utility, and healthcare resource analyses have been conducted in
mUC. Due to this limited economic literature, a de novo analysis was required to

appraise the cost-effectiveness of atezolizumab.

The IMvigor 210 study provides strong evidence on the efficacy of atezolizumab in
mUC. Based on the unmet need in this area, and the recognized potential for
immunotherapies in oncology, regulatory filling was accepted on the basis of this phll
trial. Such an evidence base does, however, present challenges for HTA appraisal.
This is compounded when considered in the context of a poor evidence base for
existing approaches to the management of patients with mUC. However, the
methods employed in this economic analysis allowed for the building of a connected
network from single arm studies, in order to conduct an indirect treatment

comparison.

Whilst these data limitations required various assumptions and extrapolations, the
long-term atezolizumab outcomes predicted by the model were considered plausible
by clinical experts. The major data uncertainty is the clinical performance of
comparators, as compared to atezolizumab. It is likely the model overestimates
outcomes with comparators, as it was necessary to assume PFS results as equal to

atezolizumab, and to cap the OS HRs after certain time-points.

Much of this uncertainty will be resolved with the availability of phase lll clinical trials
for atezolizumab, in 2L (IMvigor 211, results available in 2017) and 1L (IMvigor 130,
results available in 2020). These two studies will provide comparative data, which

will provide significantly greater certainty around the ICERs
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Strengths:

The IMVigor 210 and 211 studies recruited patients from the UK. The economic
analysis accurately captures aspects relevant to clinical practice in England and

Wales, and the results are generalisable to patients with mUC.

The model structure captures clinically relevant health states and outcomes for mUC
patients, and analyses use methods which follow recent appraisals for
immunotherapies (national institute for Clinical Excellence, 2015). Clinical experts
validated the atezolizumab long-term survival outcomes seen in the model are
anticipated to be seen in clinical practice. The model accurately matched

atezolizumab available observed data for OS.
Weaknesses:

The main weaknesses of the analyses are the clinical efficacy data feeding into the
economic models. For atezolizumab, the clinical efficacy will be further assessed in
large, confirmatory phase lll clinical trials. For comparators there is a lack of robust
clinical evidence. All comparators, except BSC, will be assessed in the phase Il

studies of atezolizumab, thus providing significantly more robust data for economic

analysis.

The lack of utility values for mUC, with either atezolizumab or comparators is also a
weakness of the analysis. EQ5D results will be available from the phase IlI clinical

studies of atezolizumab.
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6 Assessment of factors relevant to the NHS and other

parties

6.1.1 Patients eligible for treatment in England

Based on the potential for atezolizumab in the management of mUC to be
considered as an appropriate treatment for inclusion on the CDF, this budget impact

analysis is focussed on assessment of a patient population in England.

Patients eligible for treatment with atezolizumab are those with locally advanced or
mUC after prior chemotherapy or who are considered cisplatin ineligible. The
incidence of metastic bladder cancer in the UK is reported from Cancer Research
UK, (CRUK, 2017a) and was 10, 063 in 2014. However this number reports only
new patients, and does not account for existing patients.

Estimation of patient numbers therefore relies on internal Roche assumptions

derived from market research, as highlighted below.

Table 95: Estimation of eligible patient numbers: 2017

Proportion Patient Source
Numbers
Total metastatic or advanced urothelial 7076 Roche assumption

carcinoma prevalence

Proportion of UK population in ONS population

England 84% 5944 estimates
1L - - Roche assumption
Eligible 1il;|;ti)g:)izllaet::ar:ifa:fsplc?rtlll;; 50.0% [ De Santis et al.
2L+ population 66.7% -
Total eligible for treatment -
Treatment rate | ] | Roche assumption
Market share | 864 Roche assumption
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6.1.2 Market share assumptions

Although there are currently limited treatment options available for mUC patients, it is
not estimated all eligible patients will receive atezolizumab. Consideration is also
given to new immunotherapy agents, anticipated to be licensed for use in mUC.
Table 95 above includes the estimated proportion of patient share for atezolizumab
in mUC.

6.1.3 Resource impact

Introduction of atezolizumab in the mUC treatment pathway is not anticipated to
significantly impact NHS resource use or capacity. Compared to current standard of
care in England, no additional tests or monitoring are required for treatment with
atezolizumab. Atezolizumab has shown benefit in patients expressing all levels of
PDL1 biomarker. As such, no additional diagnostic tests are required. Should
additional diagnostic tests have been required, this would introduce an additional

step in the treatment pathway, thus having cost and resource implications.

Current active treatment options in mUC are administered via IV infusion, at either
weekly, or three weekly intervals. All treatments are weight based doses, thus
requiring per-patient, reconstitution. Administration of atezolizumab is via IV infusion
at a fixed dose every 3 weeks. This is an equal to, or lower impact on hospital
infusion services, with flat dosing limiting pharmacy impact, and resulting in no vial

wastage.

6.1.4 Estimated budget impact

Unit costs for budget impact were derived from the total year 1 costs generated in
the economic analysis. This accounts for drug acquisition costs, administration costs,
supportive care costs and AE management. Incremental budget impact for the first 5
years is displayed below in Table 96 for 1L and Table 97 for 2L+. Year 1, 2017,
assumes a full calendar year of drug availability. As paclitaxel is the most relevant

comparator in 2L+, the budget impact as compared to paclitaxel is included.
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Table 96: Budget impact of atezolizumab (1L)

2017 (assumes

Value 2018 2019 2020 2021

full year)
Metastatic / advanced UC 7076 7078 7086 7100 7110
England proportion 84% 5944 5946 5952 5964 5972
1L || | | | | |
Cisplatin-ineligible 50% | [ [ ] ]
Treatment rate - - - - - -
Market share - - - - - -
Cost of G+C £8,989 | ] | ] | ] [ ] [ ]
Cost of atezolizumab | | [ | [ ] [ ]
Total budget impact - - - - -

Table 97: Budget impact of atezolizumab (2L)

Value 2017 (assumes 2018 2019 2020 2021

full year)
Metastatic / advanced UC 7076 7078 7086 7100 7110
England proportion 90% 5944 5946 5952 5964 5972
1L | | | | | |
2L | | | | |
Treatment rate - - - - - -
Market share - - - - - -
Cost of paclitaxel £9,464 [ ] [ ] [ ] || ||
Cost of atezolizumab | | | ] | ] | ] | ]
Total budget impact - - - - -
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The budget impact analyses utilise year one costs only, and apply this costs for each
subsequent year. This does not account for the reducing proportional cost of
treating patients after year one, and assumes 100% of patients are new each year in

the analysis.
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