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Pre-meeting briefing
Niraparib as maintenance treatment of recurrent,
platinum-sensitive ovarian, fallopian tube and

peritoneal cancer that has responded to platinum-
based chemotherapy [ID1041]

This slide set is the pre-meeting briefing for this appraisal. It has been prepared by
the technical team with input from the committee lead team and the committee
chair. It is sent to the appraisal committee before the committee meeting as part of
the committee papers. It summarises:

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

« the Evidence Review Group (ERG) report

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

Please note that this 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



Key issues: clinical effectiveness

What are the committee’s conclusions on the clinical trial that compared
niraparib with placebo:

— quality, risk of bias and generalisability?
What are the committee’s conclusions on the results of the trial for:
— patients with a hereditary germline BRCA mutation (gBRCA cohort)?

— patients without a hereditary germline BRCA mutation (non-gBRCA
cohort)?

— patients in the non-gBRCA cohort with homologous recombination
deficiency-positive tumours (HRD-positive subgroup) given the
experimental nature of the test used to assess HRD status?

Can any conclusions be drawn about overall survival given the immaturity of
the data?

For the comparison of niraparib and olaparib, does the company’s naive
comparison (favoured by the company), or the formal indirect comparison,
provide the most reliable results?

— is it appropriate to assume clinical equivalence of the two drugs?



Ovarian cancer: disease background

6,198 diagnoses in England in 2015; incidence increases with age

Main symptoms: persistent bloating, lost appetite, pelvic or abdominal
pain, increased urinary urgency/frequency

Early stages can be asymptomatic or mimic other symptoms of other
diseases (leading to late diagnosis)

— most people have advanced disease at diagnosis (58% have stage Il or IV)

90% of ovarian cancers arise from epithelial cells; 70% of these are high-
grade serous tumours

— high-grade serous ovarian cancers defined histologically based on
microscopic appearance and immunohistochemical findings

— highly sensitive to chemotherapy but associated with a worse prognosis
compared with other histologic subtypes of epithelial ovarian cancer

— includes fallopian tube and primary peritoneum tumours

~15% of people with epithelial ovarian cancer have mutations in breast
cancer susceptibility gene (BRCA) 1 or BRCA2

— present in 0.2% of general population



Management of advanced platinum-
sensitive ovarian cancer

1t line chemotherapy
« Platinum = paclitaxel (TA55) or Bevacizumab + carboplatin + paclitaxel (CDF)

2"d line chemotherapy
» Paclitaxel £ platinum or PLDH = platinum (TA389)

Niraparib
maintenance?

31 line or subsequent line platinum-based chemotherapy
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Olaparib Niraparib Routine Niraparib
maintenance maintenance? surveillance maintenance?

Positive BRCA1 or 2 mutation Negative BRCA1 or 2 mutation U
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Diagnostic testing in current practice

Breast cancer
susceptibility gene
mutation
(BRCAmMut)

Homologous
recombination DNA
repair deficiency
(HRD)

Blood testing for germline BRCA mutations (gBRCA) part
of routine practice (some variability throughout the
country)

Somatic testing not routine, but becoming more common
Everyone considered for niraparib would be tested
because:

« NICE guideline for familial breast cancer (CG164)
recommends testing people with 210% probability of
having these mutations

* incidence of BRCA is >10% in people with high-
grade serous ovarian tumours, the population in this
appraisal

HRD assessment could identify patients whose tumours
are more likely to respond to niraparib treatment (in
xenograft models, HRD negative tumours did not
respond)

Experimental, not validated in clinical setting

Not currently routinely funded or available within the NHS



Clinician perspectives

OS:PFS relationship 2:1: difficult to estimate the magnitude of the
overall survival benefit with niraparib as affected by many factors but
there is a clinically significant improvement

Increase in median progression-free survival/time to first subsequent
therapy of at least 4-6 months would be a clinically significant treatment
response

Germline testing: accepted part of standard management - many large
centres offer testing at diagnosis; others at first relapse

Somatic testing: not routinely available, limited use via commercial
company

HRD test: 2 tests available but both failed to discriminate between
patients who would/would not benefit from therapy - considered
experimental

No data to support the use of niraparib as a first line maintenance
treatment



Patient perspectives

Women with ovarian cancer live with the anxiety of possible recurrence. They
may have to manage a stoma, either short or long term. Associated issues
include fatigue and changes to body image and function affecting sexuality

For women and their carers, ovarian cancer can be very isolating, due to its
comparative rarity they may not meet anyone else with the same condition or
facing the same issues of managing their cancer as a chronic condition rather
than aiming for a cure

Having a choice of maintenance therapy and continued input from oncology
teams offers significant psychological as well as health benefits

Ovarian cancer is frequently managed as a chronic condition rather than curative
and therefore expanding maintenance therapies for this group of patients is vital

Extending PFS is beneficial in supporting a woman’s physical and emotional
recovery between chemotherapy treatment

Extending PFS gives women and their families an opportunity to live life relatively
normally for an extended period of time between chemotherapy treatments

Niraparib is administered orally which is well tolerated



Decision problem

Population People who have recurrent, platinum-sensitive ovarian, fallopian
tube, or peritoneal cancer that has responded to the most recent
course of platinum-based chemotherapy

Intervention Niraparib

Comparators e Routine surveillance

e Olaparib (only for people with BRCA1 or BRCA2 mutations
who have responded to the third or subsequent course of
platinum-based chemotherapy)

Outcomes e Overall survival (OS)
e Progression-free survival (PFS)
e PFS2 (i.e. PFS on next line of therapy)
e Time to next line of therapy
e AEs of treatment
e HRQoL

The company note that the EMA recognise PFS2 as an important endpoint in
ensuring that maintenance treatments do not impact the response to subsequent
treatments, because this can negatively affect the potential OS benefit




The technologies
 Iniapaib  [Ompaib

Marketing Monotherapy for the maintenance  Monotherapy for the maintenance

authorisation treatment of adult patients with treatment of adult patients with
platinum-sensitive relapsed high platinum-sensitive relapsed BRCA-
grade serous epithelial ovarian, mutated (germline and/or somatic)
fallopian tube, or primary high grade serous epithelial ovarian,
peritoneal cancer who are in fallopian tube, or primary peritoneal
response (complete or partial) to cancer who are in response (complete
platinum-based chemotherapy response or partial response) to

platinum-based chemotherapy

Mechanism of PARP inhibitor
action

GG IRIE (el 300 mg once daily 400 mg twice daily
& dosage (3 x 100 mg capsules) (16 x 50 mg capsules)

with or without food without food
Duration of Until disease progression Until disease progression
treatment
Cost Confidential patient access £3,550 per pack (28 days’ treatments),

scheme approved (simple free after 15 months (patient access
discount) scheme)

Pivotal trial NOVA Study 19



Clinical effectiveness



Phase lll pivotal study: NOVA

Study design

Population
(n=553)

2 cohorts

Technologies
(crossover not
permitted)
Primary endpoint

Key secondary
endpoints

Median follow up

Phase |ll randomised controlled trial including 10 UK centres

« Adults with platinum-sensitive, recurrent, high-grade, serous
ovarian, fallopian tube, or primary peritoneal cancer

* Previously received 22 platinum-based regimens

« Responsive (partial or complete) to last platinum regimen

With (n=203)/without (n=350) hereditary germline BRCA
mutation, the latter including a HRD-positive subgroup

Niraparib 300 mg (n=372), Placebo (n=181)

Continuous 28-day cycles (no breaks) until progression,
unacceptable AEs, death, withdrawal/loss to follow-up

Progression-free survival (RECIST v1.1 blinded central review)

Time to first and time to second subsequent therapy
» Chemotherapy-free interval

» Progression-free survival 2

* Overall survival

» Quality of life (EQ-5D-5L)

16.9 months

BRCA, breast cancer susceptibility gene; RECIST, Response Evaluation Criteria in Solid Tumors



NOVA summary of baseline characteristics
Characteristic

Niraparib Placebo Nirapari Placebo Niraparib Placeb
(n=138) (n=65) b (n=79) (n=37) (n=58) 0

(n=28)
Median age, years 63 61 56.6 57.3 57.1 o57.1
range (33,84) (34,82) (37,83) (38,71) (36,76) (41,73)

Primary tumour site %
Ovar 88.4 81.5 91.1 86.5 84.5 75.0
Peritoneum 5.1 9.2 3.8 2.7 6.9 17.9
Fallopian 6.5 9.2 5.1 10.8 8.6 7.1

Histologic subtype, %

Serous 88.6 90.8 90.8 91.9 85.7 89.3
Endometrioid 6.1 4.6 2.6 8.1 10.7 0

Cancer stage at time of diagnosis %

| or |l 16.7 15.4 16.5 18.9 17.2 10.7

68.8 70.8 12.2 64.9 63.8 78.6
Y 14.5 13.8 11.4 16.2 19.0 10.7
Mean time since 4.37 4.07 3.30 2.75 5.90 5.98

diagnosis, years
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NOVA primary endpoint: PFS
non-gBRCA 2L+ cohort (ITT population)

Median PFS (independent review committee)
Niraparib 9.3 months, placebo 3.9 months
Difference: 5.4 months

Hazard ratio 0.45 (95% CIl 0.34 to 0.61; p<0.001)
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Progression-free Survival (%)
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Months since Randomization

No. at Risk
Niraparib 234 188 145 113 88 75 57 41 23 21 16 7 3
Placebo 116 88 52 33 23 19 10 g 4 4 3 1 1

Source: figure 6 company submission 13



NOVA primary endpoint: PFS
gBRCA 2L+ cohort (ITT population)

Median PFS

Niraparib 21.0 months, placebo 5.5 months

= 100- Difference: 15.5 months
= Hazard ratio: 0.27 (95% CI1 0.17 to 0.41; p<0.001)
11"
% 75
A
- - Niraparib
g soq i :
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LA _ -
s 257 N oo Placebo
5h e ELEEEE TR e
o
o 0 I [ [ I I I I [ [ [ I
0 2 4 6 8 10 12 14 16 18 20 22
Months since Randomization
No. at Risk
Niraparib 138 125 107 98 29 79 63 44 28 26 16 3
Placebo 65 52 34 21 12 2 6 2 2 2 1 1

Source: figure 4 company submission
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NOVA primary endpoint: PFS
non-gBRCA 2L+ cohort, HRD-positive subgroup

Median PFS
Niraparib 12.9 months, placebo 3.8 months
Difference: 9.1 months

— 100+

"_\:— Hazard ratio: 0.38 (95% CI 0.24-0.59; p<0.001)
% 75

a

& 504

= N Niraparib

3 e e IR, Placebo

E 0 I | I I I | I I | I I |

Months since Randomization

No. at Risk
Niraparib 106 90 75 64 52 46 40 29 16 14 11 4 2
Placebo 56 41 26 16 11 9 4 3 1 1 1 1 1

Source: figure 5 company submission 15



Overall survival in the NOVA trial

 Survival results are immature — fewer than 20% of patients in the
intention-to-treat population had died at the latest analysis

—35 (19%) of all 181 patients randomised to placebo had died
—60 (16%) of all 372 patients randomised to niraparib had died

___________ |nongBRCA2L+ |gBRCA2L+

Median overall survival not reached not reached

Hazard ratio e e

(niraparib versus routine
surveillance)

95% confidence interval || G e

Source: page 8 clinical study report



CONFIDENTIAL

Overall survival in the NOVA trial:
non-gBRCA 2L+ cohort (ITT population)

Number at risk

vl EEEEEEEEEEEEEEEEEN

days)

sl I EEEEEEEEEEEEEEEEEN

ol H EEEEEEEEEEEEEEEEERE

surveillance

Source: figure 1 of the company submission appendix L




CONFIDENTIAL

Overall survival in the NOVA trial:
gBRCA 2L subgroup (ITT population)

Number at risk

vl EEEEEEEEEEEEEEEEEN

days)

sl I EEEEEEEEEEEEEEEEEN

vl H EEEEEEEEEEEEEEEEERE

surveillance

Source: figures 2 and 3 company submission appendix L



CONFIDENTIAL

Overall survival in the NOVA trial:
gBRCA 3L+ subgroup (ITT population)

Number at risk

el EEEENEI NI N

days)

el I EEEEENIENE B
ol H EEEEEENIEE B

surveillance

Source: figure 3 company submission appendix L



Progression-free survival 2 (PFS2)* and time to
subsequent treatment

gBRCA (ITT Non-gBRCA (ITT
Niraparib Placebo Niraparib Placebo
(n=138) (n=695) (n=234) (n=116)

PFS2 (data immature

0.006
0.48 (0.28 to 0.82)
Time to first subsequent treatment

21.0 8.4 11.8
<0.001 <0.001

0.31 (0.21 to 0.48) 0.55 (0.41 to 0.72)
Time to second subsequent treatment (TSST ) (data immature
0.0103 0.1063
0.48 (0.27 to 0.85) 0.74 (0.52 to 1.07)

Italics show non-significant differences between treatments for non-gBRCA cohort

0.03
0.69, (0.49 to 0.96)

7.2

*PFS2: time from randomisation to the date of progression during the next

anti-cancer therapy after the study treatment, or until death by any cause
20



100

75 1

Estimated Survival Function

25

=]

Exploratory endpoint. PFS2-PFS1*

pooled gBRCAmMut and non-gBRCAmut cohorts:
niraparib vs placebo

50 4

i 1.‘ B

Treatment

#—A—* A Niraparib ©-9-© B: Placebo

HR 1.02,95% CI 0.765 to 1.349

Company:

» Niraparib maintenance
therapy does not affect

response to subsequent
chemotherapy

* Increases the likelihood that
the observed PFS benefit will
translate into an OS benefit

Ay I
- - _e. - i I !
312 255 193 159 104 56 35 16 11 [ O R — 1 1 1 4 0
181 161 125 93 56 37 19 8 4 1 110
[u]
| [ [ [ | | [ ! I ' | | | ! | I | | I
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time since Randomization (Months)

*The time between progression after niraparib maintenance therapy/placebo and progression
after receiving the next subsequent anti-cancer therapy. Source: figure 9 company submissiore’



Chemotherapy-free interval and subsequent platinum
based chemotherapy

Endpoint___ gBRCA Non-gBRCA

Niraparib Placebo Niraparib Placebo
(n=138) (n=65) (n=234) (n=116)
Chemotherapy free interval
Median 22.8 9.4 12.7 8.6
(months)
P value <0.001 <0.001
Hazard ratio 0.26 (0.17 t0 0.41) 0.50 (0.37 to 0.67)
(95% ClI)

Subsequent platinum based chemotherapy

Subsequent -

therapy n (%)

BN BN
swseuent N NEEN 20 EEE

platinum based
therapy n (%)

Source: ERG report Table 17, adapted from company submission page 61, and clarification
response A16



Adverse events and quality of life

Adverse events (AEs)

« Most common AEs with niraparib: nausea, thrombocytopenia events, fatigue,
anaemia events, constipation, neutropenia events, headache, lost appetite

» Grade =23 AEs: 74.1% (niraparib) and 22.9% (placebo)

— Most common grade =3 AEs: thrombocytopenia events, anaemia events,
neutropenia events, hypertension, and fatigue

* Few stopped treatment due to AEs: 14.7% (niraparib) and 2.2% (placebo)

— 66.5% (niraparib) and 14.5% (placebo) of patients had =1 treatment
interruption due to an AE

— 68.9% (niraparib) and 5.0% (placebo) required dose reductions due to an AE
* Niraparib’s relative dose intensity was 65%.

Health-related quality of life (HRQoL)

« According to both measures (EQ-5D-5L and the Functional Assessment of
Cancer Therapy — Ovarian Symptom Index [FOSI]), HRQoL was similar in both
groups throughout the study and was maintained at pre-treatment levels



Adverse events reported in 220% of
niraparib arm

Thrombocytopenia

Anaemia

Constipation

Vomiting

Neutropenia

Headache

Decreased appetite

Abdominal pain

Any grade
270 (73.6%)
225 (61.3%)
218 (59.4%)
184 (50.1%)
146 (39.8%)
126 (34.3%)
111 (30.2%)
95 (25.9%)
93 (25.3%)
89 (24.3%)
83 (22.6%)

Source: table 18 company submission

Gr.3o0r4
11 (3.0%)
124 (33.8%)
30 (8.2%)
93 (25.3%)

(0.5%)
(1.9%)
(19.6%)
(0.3%)
(0.3%)
(0.3%)
( )

2
7
72
1
1
1
4 (1.1%

Any grade
63 (35.2%)
10 (5.6%)
74 (41.3%)
12 (6.7%)
36 (20.1%)
29 (16.2%)
11 (6.1%)
17 (9.5%)
26 (14.5%)
13 (7.3%)
53 (29.6%)

Niraparib (n=367) Placebo (n=179)

Gr.3or4

2 (1.1%)

1 (0.6%)

1 (0.6%)
0

1 (0.6%)

1 (0.6%)

3 (1.7%)
0

1 (0.6%)
0

3 (1.7%)

24



CONFIDENTIAL

Company’s comparison of niraparib and olaparib

* Naive comparison of PFS in trials (gBRCA 2L+ population):
— niraparib improved PFS by a median of 15.5 months in NOVA
— olaparib improved PFS by a median of 6.9 months in Study 19
— median PFS was 21.0 months with niraparib and 11.2 with olaparib

 Following clarification, company presented a formal indirect comparison
of PFS (gBRCA 2L+ population) using a fractional polynomial network
meta-analysis - no statistically significant differences between groups

« Company’s model assumed that niraparib and olaparib were equivalent

PF HR vs PBO HR

0p)




ERG critique of clinical evidence

NOVA trial was well conducted and considered to be at low risk of bias

Baseline characteristics were well balanced between treatment groups within each
of the cohorts

Trial population was representative of patients who would be eligible for niraparib
therapy in clinical practice

PFS assessment by the Independent Review Committee (IRC) was not done
concurrently with that of the trial investigators, which led to some patients being
treated with niraparib beyond IRC-determined progression and others stopping
early before IRC determined progression — may have an effect on OS

Interim results for PFS2 and TSST show a substantially smaller difference
between niraparib and placebo than for PFS

— initial observed clinical benefit of niraparib does not seem to be maintained on
subsequent treatment

Concerned about the data presented due to inconsistencies in the Kaplan-Meier
curve, which would inform the calculated hazard ratio

— ERG exploratory analysis using data from the company submission showed
that patients who had niraparib seemed to have a shorter PFS on subsequent
therapy than patients who had placebo



ERG critique of clinical evidence

« Results for non-gBRCA HRD-positive subgroup may not be reliable as the HRD
test to define this population has not been clinically validated and remains
experimental, as acknowledged by company

* Naive comparison of olaparib and niraparib:
— ignores the benefits of randomisation in each trial
— subject to the same biases as a comparison of independent cohort studies

— NOVA and Study 19 have different study designs and baseline
characteristics

* Indirect comparison of olaparib and niraparib (provided at clarification):
— adjusted indirect comparison more appropriate than naive
— OS not included due to immaturity of data

— based on fractional polynomials which does not reply on the proportional
hazards assumption being met; the company did not explain the rationale
for choosing assumptions and not clear what model was used. ERG unable
to reproduce analyses

— ERG used alternative codes and explored additional powers which resulted
in better statistical fit than company’s chosen fractional polynomials — no
statistically significant differences between olaparib and niraparib



Key issues: clinical effectiveness

What are the committee’s conclusions on the clinical trial that compared
niraparib with placebo:

— quality, risk of bias and generalisability?
What are the committee’s conclusions on the results of the trial for:
— patients with a hereditary germline BRCA mutation (gBRCA cohort)?

— patients without a hereditary germline BRCA mutation (non-gBRCA
cohort)?

— patients in the non-gBRCA cohort with homologous recombination
deficiency-positive tumours (HRD-positive subgroup) given the
experimental nature of the test used to assess HRD status?

Can any conclusions be drawn about overall survival given the immaturity of
the data?

For the comparison of niraparib and olaparib, does the company’s naive
comparison (favoured by the company), or the formal indirect comparison,
provide the most reliable results?

— is it appropriate to assume clinical equivalence of the two drugs?



Cost effectiveness



Key issues: cost effectiveness

Is the company’s decision analytic model structure acceptable for decision
making?

In the absence of mature OS data for niraparib, is the company’s assumption that
OS is twice the PFS benefit reasonable?

— is it more appropriate to assume that all patients regardless of treatment
have the same post-progression risk of death?

Is the company’s or the ERG’s choice of survival curves most appropriate for
data extrapolation?

Does the committee agree with the company’s use of treatment specific health-
state utility values or prefer non-treatment specific values?

Is it appropriate to assume that time to treatment discontinuation (TTD) is equal
to PFS, as advocated by the ERG?

Is the company reasonable to assume equal efficacy of niraparib and olaparib?

Does niraparib meet the end-of-life criteria for the non-gBRCA population as
suggested by the company?

Does the committee consider the company’s base case or the ERG’s amended
base case to give the most plausible estimate of cost effectiveness?

Does the committee require further data to make a decision?



Company submission: decision analytic model

« Based on model structure in
MTA for ovarian cancer (TA91)

« Uses mean PFS and OS rather
than modelling transitions
between health states

« Rationale: OS data from NOVA
too immature to allow
extrapolation

* Relative efficacy of niraparib

— PFS based on head to head
trial data versus routine
surveillance

OS, overall survival; PD, progressed disease; PFS, progression-free disease
— OS benefit of niraparib
PFS (0133 assumed to be twice its PFS

Surveillance  NOVA Study 19 benefit (2:1 OS:PFS ratio)

Olaparib Study 19  Study 19 — equal efficacy of niraparib and

: : _ olaparib assumed for PFS
Niraparib NOVA Assumption (2 x PFS) and OS



ERG critigue of company model structure

ERG considers the company’s model structure a key area of uncertainty and
requested a partitioned survival model at clarification. Company considered this

would be statistically inappropriate (proportional hazards assumption is not met)
and clinically unrealistic (extrapolation would underestimate OS with niraparib)

ERG is concerned that the company’s decision analytic model:

« Oversimplifies the estimation of costs and QALY's, doesn’t model outcomes over
time and ignores niraparib trial OS results

— company suggests that extrapolating immature trial data might lead to
implausible relationships between OS, PFS and time on treatment

 Calculating costs & QALY's using mean life-years accrued in health states gives
inaccurate results because non-linear relationships between parameters in model

— company disagrees, and concludes that the only difference between 2 model
structures is how discounting is applied, which has a negligible impact

« Assumes a relationship between PFS and OS that is not supported by literature
« To overcome uncertainty, model should be restructured:
— difficult to predict the direction and magnitude of the impact on the ICER if

entire model was revised to a partitioned survival model -



Company’s estimation of PFS, OS and TTD

Mean PFS, years

Mean OS, years

Mean TTD, years

Non-gBRCAmut

Routine surveillance 1.14 3.02 0.60
Niraparib 2.46 3.02+(2x1.31)=5.65 1.35
Difference 1.32 2.63 0.75
Function Generalised gamma Lognormal Log-logistic
gBRCAmMut 2L

Routine surveillance 0.66 3.48 0.66
Niraparib 3.63 3.48+(2x2.96)=9.40 2.91
Difference 2.97 5.92 2.25
Function Lognormal

gBRCAmut 3L+

Olaparib 0.71 2.55 0.69
Niraparib 0.71 2.55 0.71
Difference - - 0.02
Function Weibull Capped at PFS

OS, overall survival; PFS, progression free survival; TTD, time to treatment discontinuation
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ERG critique of PFS:0S 1:2 relationship

« Key areas of uncertainty are the lack of mature OS data for niraparib and the
company’s assumption that OS would be twice the PFS benefit

 ERG concerned that the 1:2 PFS to OS relationship assumption derived from
study 19 is unreliable and requires further validation:

— according to a paper by Ciani et al 2014 there is inconsistent evidence
supporting a relationship between PFS and OS for different cancer types
and, where strong evidence of a correlation does exist, it in unclear how this
should be converted into a quantifiable relationship

— no evidence presented by the company, aside from calculations based on
Study 19, of this relationship existing for ovarian cancer

— ERG prefers to assume that all patients regardless of treatment have the
same post-progression risk of death

« ERG’s assumption that OS is equal to PFS has major impact on ICER because
the calculation of OS for niraparib is linked to any changes to PFS while OS for
routine surveillance is fixed and independent of PFS

— Mature OS data from NOVA trial (available in i) could reduce this
uncertainty



ERG critigue of PFS and TTD estimation

« Company'’s selection of survival curves to estimate mean values for PFS
and TTD is flawed:

— company relied too heavily on statistical fit of the curves over clinical
validity which caused the company to apply a 20-year cap to the
curves to overcome the long tails produced by the selected
distributions

— other curves presented by the company with similar statistical fit to
the data did not produce long tails and were suitable for the
extrapolations

— ERG’s selection of survival curves has major effect on ICERs

* PFS in the model is based on IRC evaluation while TTD is based on
investigator assessment:

— investigators judged progression earlier than the IRC; therefore TTD
in the model is shorter than PFS

— ERG considers that TTD should equal PFS given that niraparib is
only discontinued upon disease progression or unacceptable toxicity



ERG’s estimation of PFS, OS and TTD

Mean PFS, years |Mean OS, years

Mean TTD, years

Non-gBRCAmut 2L+

Routine surveillance 0.54 2.88

Niraparib 1.19 348 Assumption:
TTD = PFS

Difference 0.65 0.6

Function Log normal

gBRCAmMut 2L

Routine surveillance 0.62 3.28

Niraparib 2.1 4 62 Assumption:
TTD = PFS

Difference 1.48 1.34

Function Weibull Lognormal

gBRCAmMut 3L+

Olaparib 0.7 2.74

Niraparib 0.7 274 Assumption:
TTD = PFS

Function Weibull

OS, overall survival; PFS, progression free survival; TTD, time to treatment discontinuation
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Company model: utilities

Utility value Progression-free | Progressed
disease disease

Routine 0.770 0.705 NOVA study EQ-5D-5L
surveillance

Olaparib 0.769 0.718 TA381

Niraparib 0.812 0.728 NOVA study EQ-5D-5L

« Ultilities were constant over the lifetime time horizon
* No disutilities were applied for adverse events while receiving niraparib,
olaparib or routine surveillance
« No disutilities were applied for adverse events on subsequent
chemotherapy
— progressed disease utilities were based on trial data, which implicitly
includes impact of adverse events of subsequent treatment (as in
TA381)

ERG: disagrees with the use of treatment specific health-state utility values - no
clinical justification why utility values should differ by treatment

Used non-treatment specific values in its exploratory analyses, increasing the
ICERs substantially when combined with other changes




Company model: costs

* Included costs in the model:
— acquisition costs for olaparib and niraparib and subsequent chemotherapy
— monitoring resource use
— one off terminal care cost

— grade =3 treatment-related adverse events reported in 210% of either
treatment arm of NOVA, with 21% difference between arms applied in all arms
of the model (AE rates for olaparib sourced from TA381)

* Not included:
— technology acquisition costs for routine surveillance

— administration costs for olaparib and niraparib (both are oral) and subsequent
oral chemotherapy

— adverse events on subsequent chemotherapy (assumed to have no impact
because they would be the same for both treatment arms, as in TA381)

— Costs of concomitant medication

ERG: costs in the model were generally appropriate but subsequent therapy

costs could have been more appropriately considered — minimal effect on ICERs
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Company deterministic base case results

updated at clarification
Non-gBRCAmut

--mm— ICER,

Cost, £ LYG QALYs Costs, £ LYG QALYs BEA[e]:\A{

Routine
survelllance

[T B B O 5o

gBRCAmut 2L

-—ma— ICER,
Cost, £ LYG QALYs Costs, £ LYG QALYs EEF[eT.\N'¢

Routine

survelllance I N i
[ - . . .

gBRCAmut 3L+

-—mm— ICER,

Cost, £ LYG QALYs Costs, £ LYG QALYs BEx(eV.\A4

omparib | I W
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25,837
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Company probabilistic base case results

updated at clarification
Non-gBRCAmut

--mm— ICER,
Cost, £ LYG QALYs Costs, £ LYG QALYs BEA[e]:\A{

Routine
survelllance

[ I I . - - 27,971

gBRCAmut 2L

-—mm— ICER,
Cost, £ LYG QALYs Costs, £ LYG QALYs BE¥(e).\A4

Routine

survelllance __ __ __ i
[ I = . - - 26,288

BRCAmut 3L+

. Total | Incremental | ICER,
Cost, £ LYG QALYs Costs, £ LYG QALYs BEF[e].\A{

omparib | NN W
[ E BN B BN BN BN oo

Source: company response to clarification question B3 pages 55 (non-gBRCAmut), 44 (gBRCAmut 2L), 40
36 (gBRCAmut 3L+)




Company deterministic sensitivity analyses

non-gBRCAmut gBRCAmut 2L
ICER ICER
£22,000£27,000£32,000£37,000£42,000£47,000£52,000 £14,000 £24,000 £34,000 £44,000 £54,000 £64,000
Mean PFS - Niraparib Mean PFS - Niraparib
Mean OS - Routine surveillance Mean TOMT - Niraparib
PD - Niraparib utility Mean PFS - Routine surveillance
figure 20 company response to clarification figure 16 company response to clarification
ICER i T %
gBRCAmut 3L+ Key scenario analysis:

£0 £10,000 £20,000 £30,000 £40,000 £50,000 £60,000

" Assuming that OS=PFS instead
of 2:1 relationship:
« gBRCAZ2L: ICER
£45,318/QALY vs routine

PD - Olaparib utility

Mean PFS - Olaparib

PFD Niraparib outpatient visit incidence - cycle
2-14

PFD Olaparib outpatient visit incidence - cycle Survelllance
2-14
PD Niraparib outpatient visit incidence - all ¢ non-gBRCA 2L ICER
o ovcles £52,224/QALY vs routine
PD Olaparib outpatient visit incidence - all L .
cycles B ICER from lower variation Survelllance

\ e ) M ICER from higher variation
figure 12 company response to clarification 41



CONFIDENTIAL

ERG’s base case - non-gBRCA 2L+ population

Results per patient Niraparib Routine Surveillance Inc. value ICER
Company’s base case

Total Costs (£) - - - £29,560
QALYs — — —

1. Lognormal distribution for PFS instead of generalised gamma

Total costs (£) — I N
QALYs — — —

2. TTD = PFS

Total costs (£) e e e £50,241
QALYs - - - £49,689*
3. ERG OS extrapolation — routine surveillance data (wild type) + lognormal distribution
Total costs (£) e e e £30,019
QALYs - - £49,695*
4. Post-progression risk of death = 1

Total costs (£) e e e £52,224
QALYs - - - £86,693*
5. Non-treatment specific health-state utility values excluding AE disutility

Total costs (£) e e e £31,433
QALYs - - - £101,500*

P e\ % B

r.yvyy.vem r.v.\




CONFIDENTIAL

ERG base case - gBRCA 2L population

Results per patient Niraparib Routine Incremental ICER
Surveillance value

Company’s base case

Total Costs (£) e e e £25,837

QALYs — — —

1. Weibull distribution for PFS instead of lognormal

Total costs (£) e e e £45,682

QALYs — — —

2. TTD = PFS

Total costs (£) e e e £31,456

QALYs - - £35,352*

3. Post-progression risk of death = 1

Total costs (£) e e e £45,318

QALYs - - - £62,530"

4. Non-treatment specific health-state utility values excluding AE disutility

Total costs (£) e e e £26,797

QALYs - - - £68,429*

ERG’s base case ICER £68,429

D VY ud ue XN | M | B L [ A |




ERG base case - g

CONFIDENTIAL

| CONFIDENTIAL
BRCA 3L+ population

Results per patient Niraparib Olaparib Incremental ICER
value

Company’s base case

Total Costs (£) - £14,078

QALYs -

1. Weibull distribution using NOVA trial PFS data instead of Study 19

Total costs (£) e £162,397

QALYs -

2. ERG OS extrapolation — olaparib 3L data (crossover sites excluded) + Weibull

distribution

Total costs (£) e e e £13,247

QALYs - - - £155,001*

3. Non-treatment specific health-state utility values excluding AE disutility

Total costs (£) Dominated

QALYs

Cost minimisation results

ERG's base case cost
minimisation results

* ICER with all changes implemented




CONFIDENTIAL

End-of-life criteria: non-gBRCA 2L+ cohort

Life expectancy <24
months

Extension to life >3
months

Median OS estimates with routine surveillance (non-BRCA):

Study 19: 26.2 months (range 22.6 to 33.7 months)
European Chart review (see fig below): <12 months
Retrospective analysis (Safra et al 2014): 23 months

Niraparib prolongs median PFS by 5.4 months compared
with routine surveillance

PFS2 and PFS2-PFS results suggest that the PFS benefit
of niraparib will translate to an OS benefit

Fig. Kaplan Meier for
non-gBRCA patients,
based on chart review
data until 30th June
2017, and Study 19



End of life criteria;: ERG comment

ERG’s clinical experts consider life expectancy for non-gBRCA patients to be
longer than 24 months, but recognise that this is uncertain

ERG’s and company’s estimates from the model of mean life expectancy for the
non-gBRCA population on routine surveillance are 2.88 and 3.02 years

Results of the retrospective analysis by Safra are not representative of expected
survival of non-gBRCA patients eligible for niraparib in UK clinical practice

ERG could not fully critique the European chart review data source because of
limited information but notes that median OS was substantially lower than in the
non-gBRCA cohort of the NOVA trial

ERG concludes that survival estimates from Study 19 provide the best estimate
of survival in the non-gBRCA population - 26.2 months (range 22.6 to 33.7
months)

In terms of life extension, the difference between niraparib and routine
surveillance, based on the ERG’s preferred assumptions, is 0.6 years versus the
company’s estimate of 2.11 years, but both estimates are highly uncertain



Innovation

Company comments:

Step change in management of ovarian cancer

First PARP inhibitor with Phase 3 data to show efficacy irrespective of
presence of BRCA mutations

No maintenance treatments available for recurrent ovarian cancer in
people:

— without BRCA mutation

— with BRCA mutation and only 2 previous lines of platinum-based
chemotherapy

Note: the company did not suggest that there are any substantial health
benefits of niraparib that have not already been captured in the model



Key issues: cost effectiveness

Is the company’s decision analytic model structure acceptable for decision
making?

In the absence of mature OS data for niraparib, is the company’s assumption that
OS is twice the PFS benefit reasonable?

— is it more appropriate to assume that all patients regardless of treatment
have the same post-progression risk of death?

Is the company’s or the ERG’s choice of survival curves most appropriate for
data extrapolation?

Does the committee agree with the company’s use of treatment specific health-
state utility values or prefer non-treatment specific values?

Is it appropriate to assume that time to treatment discontinuation (TTD) is equal
to PFS, as advocated by the ERG?

|s the company reasonable to assume equal efficacy of niraparib and olaparib?

Does niraparib meet the end-of-life criteria for the non-gBRCA population as
suggested by the company?

Does the committee consider the company’s base case or the ERG’s amended
base case to give the most plausible estimate of cost effectiveness?

Does the committee require further data to make a decision?
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Abbreviations

AE Adverse event

AFP Alpha-fetoprotein

AIC Akaike Information Criterion

AUC Area under curve

BER Base excision repair

BGCS British Gynaecological Cancer Society
BIC Bayesain Information Criterion

BMI Body mass index

BRCA Breast cancer susceptibility gene
CA-125 Cancer antigen-125

CBC Complete blood cell

CDF Cancer Drugs Fund

CEAC Cost-effectiveness acceptability curve
CEAF Cost-effectiveness acceptability frontier
CFI Chemotherapy-free interval

CG Clinical guideline

Cl Confidence interval

CR Complete response

CSR Clinical study report

CT Computed tomography

CYP Cytochrome P450

DSU Decision support unit

ECG Electrocardiogram

ECOG Eastern Cooperative Oncology Group
EQ-5D European Quality of Life Scale, 5-Dimensions
EQ-5D-5L European Quality of Life Scale, 5-Dimensions, 5-level
ERG Evidence review group
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ESMO European Society for Medical Oncology

FCR Fear of cancer recurrence

FDA Food and Drug Administration

FIGO International Federation of Gynecology and Obstetrics

FOSI Functional Assessment of Cancer Therapy — Ovarian Symptom
Index

FST First subsequent therapy

gBRCAmut Germline BRCA mutation

GCIG Gynaecologic Cancer InterGroup

G-CSF Granulocyte colony stimulating factor

Gl Gastrointestinal

GP General practitioner

B-hCG Beta-human chorionic gonadotrophin

HGSOC High-grade serous ovarian cancer

HR Hazard ratio

HRD Homologous recombination DNA repair deficiency

HRQoL Health-related quality of life

HUI Health utility index

ICEP Incremental cost-effectiveness plane

ICER Incremental cost-effectiveness ratio

ICF Informed consent form

IRC Independent Review Committee

ITT Intent-to-treat

KM Kaplan—Meier

LY Life years

MDS/AML Myelodysplastic syndrome/acute myeloid leukemia

MDT Multi-disciplinary team

MRI Magnetic resonance imaging

MTA Multiple technology appraisal
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N/A Not applicable

NE Not estimated

NHS National Health Service

non- Non-germline BRCA mutation

gBRCAmut

NCI-CTCAE | National Cancer Institute Common Terminology Criteria for Adverse
Events

ocC Ovarian cancer

oD Once daily

ORR Objective response rate

OS Overall survival

OWSA One-way sensitivity analysis

PARP Poly(adenosine diphosphate ribose) polymerase

PAS Patient access scheme

PD Progressive disease

PFD Progression-free disease

PFS Progression-free survival

PFS2 Progression-free survival on next line of therapy

PLDH Pegylated liposomal doxorubicin hydrochloride

PP Per protocol

PR Partial response

PRO Patient-reported outcome

PSA Probabalistic sensitivity analysis

QALY Quality adjusted life year

QoL Quality of life

RCT Randomised controlled trial

RECIST Response Evaluation Criteria in Solid Tumors

RMI Risk of malignancy index

SAE Serious adverse event
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SAS Safety analysis set

sBRCAmut Subset of patients with non-germline BRCA mutation
SD Standard deviation

SLR Systematic literature review

SmPC Summary of product characteristics

TFST Time to first subsequent therapy

TOMT Time on maintenance treatment

TSST Time to second subsequent therapy

TTD Time to maintenance treatment discontinuation
VAS Visual analogue scale

VEGF Vascular endothelial growth factor
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B.1. Decision problem, description of the technology
and clinical care pathway

B.1.1  Decision problem

The submission covers the technology’s full marketing authorisation for this indication.
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Table 1: The decision problem

Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the
final NICE scope

Population

People who have recurrent,
platinum-sensitive ovarian, fallopian
tube, or peritoneal cancer that has
responded to the most recent
course of platinum-based
chemotherapy

As per scope.

N/A

Intervention

Niraparib

As per scope

N/A

Comparator(s)

¢ Routine surveillance

For people who have BRCA1 or
BRCA2 mutations and who have
responded to the third or
subsequent course of platinum-
based chemotherapy:

e Olaparib

As per scope

N/A
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Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the
final NICE scope

Outcomes

The outcome measures to be
considered include:

0s
PFS

PFS2 (i.e. PFS on next line of
therapy)

Time to next line of therapy
AEs of treatment
HRQoL

Overall survival data are currently
immature and will not be presented
in Section B.2 of this submission,
however, the data will be explored
in Section B.3 of the submission

In addition to the outcomes defined
in the scope, the following are also
considered in the submission as
supportive/tertiary outcomes:

e CFI

e PFS2-PFS1

Outcomes relevant to the disease
were considered to support the
clinical data for niraparib. EMA
guidelines for Phase 3 confirmatory
trials highlight the need for
maintenance treatments to
demonstrate a treatment effect
beyond a single cycle. The
guidelines recognise that OS may
not be ascertained within feasible
timelines and therefore PFS2 or
time on next line of therapy can give
some indication of whether
treatment effects persist beyond the
progression free interval. PFS2-
PFS1 has been presented to
provide evidence on the effect of
niraparib treatment on the response
to subsequent chemotherapy’
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Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the
final NICE scope

Economic analysis

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

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

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

The availability of any patient
access schemes for the intervention
or comparator technologies will be
taken into account

The economic modelling should
include the cost associated with
diagnostic testing in people with
platinum-sensitive ovarian, fallopian
tube and peritoneal cancer who
would not otherwise have been
tested. A sensitivity analysis should
be provided without the cost of the
diagnostic test

Diagnostic testing is not included in
the economic modelling

gBRCAmut testing is already
considered standard of care in the
NICE Ovarian Guidelines for the
population of patients in the scope
of this submission? In addition, the
proposed indication for niraparib is
in patients irrespective of BRCA
mutation, therefore no additional
testing is required.?
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Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the
final NICE scope

Subgroups to be considered

If the evidence allows, consideration
will be given to subgroups
according to:

e HRD scores or tests for HRD

¢ BRCA 1 or 2 mutations
(germline, somatic or no BRCA
mutation)

The niraparib Phase 3 RCT,
ENGOT-OV16/NOVA, included two
separate cohorts, gBRCAmut and
non-gBRCAmut. Therefore, the two
cohorts will be presented separately
as per the trial design.

The HRD subgroup will not be
presented.

The ENGOT-OV16/NOVA Phase 3
trial was a prospectively designed,
multicentre RCT. The original trial
design considered two cohorts of
patients determined by their gBRCA
status, i.e. gBRCAmut and non-
gBRCAmut. Therefore, in line with
the statistical analysis plan, these
cohorts will be presented
separately.

The HRD test is not able to reliably
discriminate between patients who
would or would not benefit from
niraparib maintenance therapy and
it is not validated to discriminate
between eligible populations.
Therefore the HRD test is not able
to identify a population in clinical
practice. The HRD test is currently
considered experimental.

Special considerations including
issues related to equity or equality

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

The use of treatment combinations
is not relevant to this submission.

N/A

Abbreviations: AEs, adverse events; CFI, chemotherapy-free interval; CR, complete response; gBRCAmut, germline breast cancer susceptibility gene mutation; HRD,
homologous recombination DNA repair deficiency; HRQoL, health-related quality of life; N/A, not applicable; NHS, National Health Service; non-gBRCAmut, non-germline
breast cancer susceptibility gene mutation; OS, overall survival; PFS, progression-free survival; PFS2, progression-free survival on next line of therapy; PR, partial response.
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B.1.2

Description of the technology being appraised

The draft summary of product characteristics can be found in Appendix C.

Table 2: Technology being appraised

UK approved name
and brand name

Niraparib (Zejula®)

Mechanism of action

Niraparib is a potent and selective PARP-1 and -2 inhibitor, which
selectively kills tumour cells in vitro and in mouse xenograft models.

PARP-1 and -2 are zinc-finger DNA-binding enzymes that play a
crucial role in DNA repair by the process of base excision repair
(BER). PARP detects single strand DNA damage and converts it into
intracellular signals that activate the BER pathway. Inhibiting PARP
enzymes and BER can cause an accumulation of DNA damage,
which requires repair by other processes.*> DNA damage repair
deficiencies are common in patients with platinum-sensitive OC, and
therefore, these patients are more sensitive to the effects of PARP
inhibition. There is a similarity of effect between platinum-based
chemotherapy agents and PARP inhibitors, whereby DNA damage is
induced beyond the capacity of the tumour cells to recover and
survive