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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,
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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
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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.®

Clinical studies have shown that PARP inhibitors have antitumour
activity in patients with certain types of cancer, including, but not
limited to those with loss of function BRCA mutations.”-10

Niraparib selectively inhibits PARP-1 and -2 enzymes, with minimal
off-target activity.!" In pre-clinical studies, niraparib concentrates in
the tumour, delivering selective, greater than 90% durable PARP
inhibition, and a persistent anti-tumour effect.!213

Niraparib concentrates in the tumour relative to plasma due to
moderate binding to plasma proteins and high permeability.’2 Drug
resistance to some anti-cancer treatments can be caused by
increased expression of membrane drug transporters (including p-
glycoprotein, or P-gp) and evidence suggests that this is particularly
influential in OC when treated with paclitaxel and PARP inhibitors.4
The potential effect of P-gp on niraparib, as a substrate, is anticipated
to be limited, due in part to the high biomembrane permeability of the
compound.3

Marketing
authorisation/CE
mark status

The regulatory review of niraparib followed the Centralised
Procedure, « Optional scope » Article 3(2) of Regulation (EC) No
726/2004: new active substance. The application was submitted
according to Article 8(3).

e Regulatory submission to the European Medicines Agency
(EMA): October 2016.

e Marketing authorisation: Anticipated Q4 2017

Global regulatory
status

e A new drug application was submitted to the FDA in November
2016

e The FDA granted a priority review in December 2016

o FDA approval was granted in March 2017 for the maintenance
treatment of women with recurrent epithelial ovarian, fallopian
tube, or primary peritoneal cancer who are in CR or PR to
platinum-based chemotherapy

Indications and any
restriction(s) as
described in the

The anticipated indication for niraparib is for the maintenance
treatment of adult patients with platinum-sensitive recurrent high-
grade serous epithelial ovarian, fallopian tube, or primary peritoneal
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summary of product
characteristics

cancer who are in response (CR or PR) to platinum-based
chemotherapy

administration and
dosage (SmPC)

(SmPC) It is anticipated that niraparib will be contraindicated in patients who
are:
e Hypersensitive to the active substance or to any of the excipients
e Breast-feeding during treatment and 1 month after the last dose.
Method of Niraparib is taken as monotherapy. The dose of niraparib is three

100 mg capsules taken orally once daily, equivalent to a total daily
dose of 300 mg.

Anticipated length of
treatment (SmPC)

Treatment should be continued until disease progression or
unacceptable toxicity.

Dose adjustments
(SmPC)

¢ Dose modification may be implemented by the treating physician
at any time for any grade of toxicity, when deemed in the best
interest of the patient. In the case of severe AEs, treatment
should be withheld and then resumed at a lower dose (see
Section B.2.3.4 for further information).
¢ The recommended dose modifications for AEs are listed below:
o Starting dose: 300 mg QD
o First dose reduction: 200 mg QD
o Second dose reduction: 100 mg QD

e If further dose reduction below 100 mg QD is required,
discontinue niraparib.

e The average daily dose of niraparib in the ENGOT-OV16/NOVA
study was 195.1 mg.

Additional tests or
investigations

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.

List price and
average cost of a
course of treatment

The anticipated list price is [JJJj for 300 mg once daily per 28-day
cycle.

Patient access
scheme

A simple discount patient access scheme has been submitted to the
Department of Health.

Abbreviations: AE, adverse reaction; BER, base excision repair; gBRCA, germline breast cancer
susceptibility gene; CR, complete response; FDA, Food and Drug Administration; gBRCA, germline-
mutations in the BRCA gene; OC, ovarian cancer; PARP, poly(adenosine diphosphate-ribose) polymerase;
PR, partial response; QD, once daily.

B.1.3

Health condition and position of the technology in the

treatment pathway

B.1.3.1

Disease overview

Ovarian cancer (OC) is the leading cause of death from gynaecologic cancers
worldwide, and the 5" most common cause of death in women in the United Kingdom
(UK).'>7 OC accounted for approximately 4,100 deaths in the UK in 2014."" This
corresponds to an age-standardised mortality rate of 12.9 per 100,000 population.
Approximately 60% of deaths occur in women below the age of 75."7
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OC is relatively rare, with around 7,400 cases diagnosed in 2014 in the UK, "
corresponding to 4% of new cases of cancer in women. The incidence of OC is predicted
to rise by 15% over two decades from 28 cases per 100,000 in 2014 to 32 cases per
100,000 by 2035."7:18

While the incidence of OC in England and Wales has remained stable over the past

20 years, and mortality rates have decreased by over 20% since 2000, the prognosis for
people with OC remains poor when compared with other cancers.'® Most cases are
diagnosed at an advanced stage, and almost three quarters of patients (72%) diagnosed
with advanced disease will die within 5 years of diagnosis. Data from England for 2014
indicate that of the patients for whom the disease stage at diagnosis was recorded, 58%
were diagnosed with Stage lll or IV disease, and approximately one fifth were diagnosed
with the most advanced form (Stage IV)."”

Whilst the exact cause of OC remains unknown, studies have demonstrated that the risk
may be linked to the number of ovulations in a woman’s lifetime, with increasing risk as
the number of ovulations increases.” As such, factors that impact the frequency of
ovulation may impact the risk of developing OC, with pregnancy and lactation, early
menopause, and contraceptive pill use thought to reduce the risk.” Lack of or delayed
childbearing/nulliparity, menarche, late menopause, and infertility treatment may
increase the risk.” In addition, hormone replacement therapy, tobacco smoking, history of
pelvic inflammatory disease, Lynch syndrome, and obesity are thought to increase the
risk of developing OC."” However, whilst there are a number of possible risk factors, the
greatest single risk factor is a family history of breast cancer or OC; women with a first-
degree relative with OC have a 3—4 times risk of developing the disease.?®

The majority (85-90%) of OCs are sporadic rather than inherited.?! Approximately 15%
of patients with epithelial OC are due to inherited susceptibility, with patients having
inherited mutations in the breast cancer susceptibility gene (BRCA) 1 or BRCA2 genes
accounting for the vast majority of these.?'2

The impact of germline-mutations in the BRCA gene (gBRCA) is substantial, with
inheritance of a BRCA mutation predisposing an individual to an earlier and increased
risk of developing a number of cancers, including OC. For example, women who do not
have mutations in the BRCA1 or BRCA2 genes have a general 1.3% lifetime risk of
developing OC, whereas this risk increases considerably to 39-40% for BRCA1 mutation
carriers and 11-18% for BRCA2 mutation carriers by the age of 70 years.'524-26 Studies
have revealed that patients with BRCA1 mutation are diagnosed with OC up to 10 years
earlier when compared with the general population.?’-% In patients diagnosed with OC
under the age of 50, 22% had BRCA mutations, compared with just 12% of patients
aged over 50 years.?’

Whilst the presence of a BRCA mutation significantly increases the lifetime risk of
developing OC, the prevalence of BRCA mutations in the general population is estimated
at 0.2%,*' and only around 15% of epithelial OC patients have germline BRCA
mutations.*2
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B.1.3.2 Pathophysiology of ovarian cancer

OC is a non-specific term used to describe a variety of cancers that originate in the
ovary. There are approximately 20 microscopically distinct subtypes, and they can arise
from three different cell types; epithelial cells, germ cells, or sex cord stroma cells.
Epithelial cancers account for approximately 90% of OCs, while germ cells and sex cord
stroma cells account for the remaining 10% of tumours.'”* Based on a number of
biochemical markers, including histopathology, immunohistochemistry, and genetic
analysis, five main histologic subtypes of epithelial ovarian tumours can be distinguished.
These include, high-grade serous carcinoma (70%), endometrioid carcinoma (10%),
clear-cell carcinoma (10%), mucinous carcinoma (3%) and low-grade serous carcinoma
(<5%).%33* The majority of OCs are primary cancers, however, secondary cancers can
arise due to metastasised primary tumours from elsewhere in the body, such as breast,
endometrium, and gastrointestinal (Gl) cancers.3%%

High-grade serous ovarian cancers (HGSOCs) of the fallopian tube and primary
peritoneum have the same molecular and clinical characteristics as those originating
from the ovaries and, as such, are included in the term epithelial OC. It is now accepted
that a large proportion of what was previously regarded as high-grade serous cancer of
ovarian origin actually originate in the fallopian tube. HGSOCs are associated with
near-ubiquitous mutations in TP53 gene, and 20% of these tumours also harbour BRCA
mutations, with approximately 15% of these mutations originating in the germline
(gBRCA) with other mutations of the homologous recombination pathway also being
present in HGSOC.%":38

B.1.3.2.1 Staging and diagnosis

Like all other cancers, OC is staged and graded. The disease is graded on a 1-3 point
scale based on how similar the cancer cells are to normal, non-cancerous cells, with a
Grade 1 cancer being well differentiated, and a Grade 3 cancer being poorly
differentiated.'” The less differentiated the cell is, the more likely the cancer cells are to
grow and spread throughout the body more quickly.*® However, recommendations from
the International Collaboration on Cancer Reporting suggest that serous carcinomas
should be classified as low-grade or high-grade, with the recognition that these are two
tumour types rather than low-grade and high-grade variants of the same tumour type.*°

Disease staging is used to describe the extent to which the cancer has grown and if it
has spread through the body, and is used to help clinicians determine a patient’s
prognosis and most appropriate treatment options. In OC, the International Federation of
Gynecology and Obstetrics (FIGO) staging method is most commonly used, and is
considered a powerful indicator of prognosis. The FIGO staging method is used to
decide appropriate management strategies.*' A summary of the four stages used in the
FIGO staging method are listed below:*'

e Stage | — tumour is confined to the ovaries or fallopian tubes
e Stage Il — tumour involves 1 or both ovaries or fallopian tubes with pelvic extension
or primary peritoneal cancer
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e Stage lll — tumour involves 1 or both ovaries or fallopian tubes, or peritoneal
cancer with cytologically or histologically confirmed spread to the peritoneum
outside the pelvis and/or metastasis to the retroperitoneal lymph nodes

o Stage IV - distant metastasis excluding peritoneal metastases.

B.1.3.2.2 Symptoms

The early stages of OC can often be asymptomatic, or the symptoms of the disease
often mimic those of other less serious diseases, such as irritable bowel syndrome,
stress, gastritis, or depression; one study reported 30% patients with OC received
prescription medication for the treatment of another condition in the months leading to
diagnosis.?*? The lack of disease-specific symptoms and an effective screening
programme often leads to patient- and clinician-related delays in diagnosis; resulting in
many patients receiving a diagnosis when they are in more advanced stages of the
disease when survival outcomes are considerably reduced.”42

In general, NICE clinical guidelines (CG122) state that the most common symptoms
include:

o Persistent abdominal distention (bloating)

e Feeling full and/or loss of appetite

e Pelvic or abdominal pain

¢ Increased urinary urgency and/or frequency.

However, as the disease spreads beyond the ovaries, other symptoms may be reported,
including irregular periods, lower abdominal and back pain, constipation, nausea,
anorexia, dyspepsia, and extreme fatigue.*® Respiratory symptoms may develop if the
tumour spreads to involve the pleural cavities.

Due to this lack of disease-specific symptoms — particularly during the early stages of the
disease — OC is frequently referred to as ‘the silent killer’.*? Studies have shown that up
to 95% of patients experience symptoms for 3—6 months before visiting their physician,
with predominant symptoms reported as abdominal (77%), gastrointestinal (70%), pain
(58%), urinary (34%), and pelvic (26%).42

B.1.3.2.3 Diagnosis

Diagnosis and staging involves a full clinical assessment and measurement of serum
cancer antigen (CA)-125,” a tumour marker that is elevated in approximately 85% of
patients with advanced disease. Other tumour markers such as carcinoembryonic
antigen and CA19-9 may also be measured. Ultrasonography of the abdomen and
pelvis is conducted in patients with elevated CA-125 levels, and in patients where CA-
125 levels are normal, but clinically relevant. Computed tomography (CT) scans are
used to determine the extent/staging of the disease in patients where the diagnostic
suspicion is high and/or in those with uncertainty about the diagnosis. Surgical
examination is frequently performed to determine staging.

As previously discussed, due to the non-specific symptoms of early stage OC, the
majority of cases are diagnosed in the latter stages. Data for England in 2014 indicate
that of the 85-88% of patients for whom disease stage at diagnosis was recorded, 55—
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58% were diagnosed with Stage Il or IV disease and approximately one fifth were
diagnosed with Stage IV."” However, patients with HGSOC have a more aggressive form
of cancer, resulting in a greater number of patients presenting with more advanced
disease. For example, a US study published in 2016 revealed that >90% of patients with
HGSOC had advanced disease (Stage llI/IV) at time of diagnosis.** This late diagnosis is
in contrast to breast cancer, where 85% of patients for who stage is known at diagnosis,
are diagnosed with early-stage disease (Stages | and I1).38

Testing for germline BRCA status is recommended for women with a high probability of
carrying mutations in BRCA1 or BRCAZ2. In England, NICE recommends testing for
BRCA1/2 in patients with a 10% or greater probability of having these mutations.® This
definition results in all HGSOC patients — the patient population for this submission —
being recommended for testing as the incidence of the mutation is greater than 10% in
these patients.*

B.1.3.3 Burden to patients, carers and society

Whilst remaining unchanged for the past 20 years, OC incidence is predicted to rise by
15% over the next two decades from 23 cases per 100,000 in 2014 to 32 cases per
100,000 by 2035, mainly due to the ageing population.'”'®

With OC being primarily diagnosed in the latter stages of the disease, the majority of
patients face a poor prognosis. Additionally, epidemiological data estimate that 53% of
women diagnosed with OC are aged 265 years, with the incidence of OC rising from

six cases per 100,000 to 56 cases per 100,000 in women aged 25-29 years and 65-69
years, respectively.'” Elderly OC patients have typically a poorer prognosis than younger
patients, primarily due to a more aggressive, inherent resistance to chemotherapy,
multiple concurrent co-morbidities, and physician and healthcare biases toward elderly
patients that lead to inadequate surgery, less than optimal chemotherapy, and poor
enrolment in clinical trials.*® With the UK population 265 years being projected to reach
24% by 2035, the burden of OC in elderly people is likely to increase.

B.1.3.3.1 Humanistic burden

The humanistic burden of OC is substantial, with patients often faced with a late
diagnosis and, as a result, poor survival outcomes when compared with other cancers in
the UK. Clinical feedback provided is that patients in the UK with HGOSC have a median
age of presentation of 63 years, and women are often of working age with no pre-
existing health issues.

Survival for patients with OC has almost doubled in the UK over the past 40 years and in
2010—-2011 the 5-year age-standardised survival was reported to be 46.2% for England
and Wales, decreasing to 34.5% at 10 years." In spite of these improvements, this
compares poorly to a 10-year survival in breast cancer of 78%.4” Survival rates for OC in
the UK remain the worst in Europe with survival rates in England and Wales lower than
those in Scotland.*®

Stage of disease at diagnosis has a significant effect on survival rates, with over half
(58%) of patients diagnosed with Stage Il or IV disease, and approximately one fifth of
patients being diagnosed with metastatic disease (Stage IV); this represents a significant
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burden to patients. Data from the UK in 2014 demonstrated a dramatic reduction in
survival with increasing disease stage, with 1-year age-standardised survival decreasing
from 99% for Stage | disease to 71% for Stage Ill disease and 51% for Stage IV
disease.'”*° Similarly, 5-year relative survival has been reported to decrease from 90%
for diagnosis in Stage | disease to just 4% for Stage IV disease (according to data for
England for 2002-2006)."

The impact of OC is significant, with the majority of patients faced with late diagnosis,
advanced disease, and poor outcomes. This inevitably results in a greater number of
patients receiving a diagnosis of having an incurable disease with limited treatment
options, with clinical feedback suggesting that only about 20% will experience long-term
survival. As such, patients, carers, and their family members have a significant burden to
their mental health, resources, and finances.

HRQoL for patients with ovarian cancer

Psychological problems such as anxiety, depression, marital difficulties, and
interpersonal communication issues are common in patients with OC. Most difficulties
are experienced at the time of diagnosis, during recurrence of disease, and when
approaching death.%'-53

Patients with OC are often faced with multiple cycles of chemotherapy to achieve
disease remission, but know that their disease will return and eventually become
unsuitable for retreatment with further platinum-based chemotherapy (see Section
B.1.3.4.2 for further information about the treatment pathway). As such, one of the key
issues for women diagnosed with OC is fear of cancer recurrence (FCR). Whilst this is
prevalent in all cancer types, FCR has been identified as an OC-specific symptom and a
concern that is particularly severe for patients with OC primarily due to the high likelihood
of recurrence.® In addition, FCR has been reported to be the top-rated unmet need in
patients with OC.%® FCR is reported by women across various ages and disease stages,
with many women reporting that they do not receive adequate support. One study of 42
women with OC reported that 63.4% of patients believed that they would experience a
relapse within 5 years, 54% worried about their general health, and 40.5% felt unsure
about their future.®®

A recent systematic literature review (SLR) conducted of studies published between
1990 and July 2014 revealed that FCR is reported in patients with OC across various
ages, disease stage, and during all lines of treatment. In particular, it was commonly
reported that FCR was associated with cancer follow-up examinations and tests, such as
CA-125. Findings from the literature review also indicate that FCR is associated with
psychosocial outcomes such as hopelessness, post-traumatic stress disorder, anxiety
about death and dying, and uncertainty about one’s future health.%*

Other issues impacting the quality of life (QoL) of OC patients are the feelings of isolation
and concern about the genetic nature of the disease.%” Women with OC state that they
experience profound isolation, even from other cancer survivors, because they are
diagnosed with a minority cancer and do not have as many options for peer support
compared with patients who have other, more common cancers. OC survivors also
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contend with anxiety resulting from the genetic association of the disease, leading to a
fear of the future impact on their children and family.

B.1.3.3.2 Economic burden

Direct and indirect costs of cancer

It is widely accepted that the economic burden of cancer is significant, both in terms of
direct cost to the healthcare system and indirect costs to the economy. A European
study evaluated the cost of lost productivity due to premature cancer-related mortality
across 30 European countries, and reported the total cost of lost productivity as

€75 billion."®

A more recent UK study conducted by researchers from the University of Oxford in 2012
estimated that cancer costs the UK economy £15.8 billion per year.*® Of these costs,
approximately 48% were due to premature deaths (£7.6 billion), 35% due to direct
healthcare costs (£5.6 billion), and 16% due to unpaid care to cancer patients by friends
and family (£2.6 billion).%® A research study conducted by the International Longevity
Centre — UK reported that cancer-related deaths cost the UK an estimated £585 million
per year; equating to approximately £6.8 billion across the potential remaining working
life of people who die from cancer.% In addition to work productivity and loss of working
life years, cancer has a dramatic impact on other aspects of the economy, including
volunteering and domestic hours. For example, it is estimated that cancer results in an
average loss of 4.9 million volunteering hours, 25.3 million informal care hours, and
35.9 million domestic work hours, resulting in a total cost of £473 million per year.*®

Cost due to OC

There are limited data available that specifically report the costs due to OC. However,
studies have demonstrated OC results in a disproportionate cost to the healthcare
system when compared with the general population. An analysis of hospital episode
statistics for 2006—2008 indicated that patients with OC in their last year of life required
53,700 elective bed days (costing £14,274,623) and 216,723 emergency bed days
(costing £58,606,527), as well as having a higher overall cost per person of £8000. All of
these costs were found to be higher than those of breast, lung, and colon cancers.®

A study conducted by Cancer Research UK in 2014 demonstrated the cost of treating
patients with OC increases as the stage of the disease advances. For example, the cost
of treating a patient with OC (excluding recurrence of disease) increases from £5,328 to
£15,081 for patients with Stage | and Stage |V disease, respectively. When also
considering the cost of recurrence, the total cost of treating patients with OC ranges from
£6,832 to £23,483 for those with Stage | and Stage Il OC, respectively.

Similarly, studies conducted in the EU also demonstrate the high cost of treating patients
with OC. In a recent study conducted in Germany, sickness fund data were used to
estimate the cost of care for OC by line of therapy in 670 patients between 1 January
2010 and 31 December 2012. On average, total healthcare costs (inpatient, outpatient,
and pharmacy) during the period of systemic chemotherapy were around |l to I
Total costs for an average 30-day watch and wait period after chemotherapy was
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between [} and JJlll; demonstrating a high disease cost burden even during
surveillance. Driving these costs were high rates of inpatient hospitalisations and
outpatient visits.®? Furthermore, in a study of total cost of OC conducted in a single
teaching hospital in Italy between 2011 and 2013, total healthcare service costs (2014
Euros) were approximately €45,000, €55,000, and €46,000 for first-line treatment,
second-line treatment, and second-line treatment in combination with surgery,
respectively. Costs incurred by the patient and caregivers, including out-of-pocket cost,
caregiving, and work productivity lost are significant.®?

An economic analysis from a US managed care database for 14,344 adults diagnosed
with OC between January 2002 and December 2007 demonstrated that the total
healthcare costs for people with OC were approximately eight times greater than the
costs for the general population ($31,918 vs. $3,657, respectively).®* Key drivers of these
costs included inpatient costs, pharmacy costs, and other outpatient services, accounting
for 29%, 26%, and 40% of the total healthcare costs, respectively.

Costs to caregivers

Similarly, there are limited data that report the impact/cost of OC to caregivers, however,
it is widely accepted that the impact of any cancer on caregivers is substantial; affecting
them both emotionally and financially.

In the UK, it is estimated that there are >1 million people caring for someone with cancer,
each providing an average of 15 hours support each week, with ~16% of caregivers
providing >35 hours support each week, and 100,000 caregivers providing >50 hours
support each week.®® This need for care will likely have a detrimental impact on a
caregiver's QoL. For example, a recent survey has reported that:>°

¢ Approximately 50% of caregivers state that caring for someone with cancer has
had an effect on their emotional wellbeing and/or mental health

o Two-fifths of caregivers report that it has impacted their social life

¢ One-fifth have reported that it has impacted their personal relationships.

B.1.3.4 Clinical pathway of care

B.1.3.4.1 Diagnostic pathway

The current NICE CG122 pathway for the recognition and management of patients with
OC is summarised in Figure 1 below.?
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Figure 1: Summary of diagnostic pathway adapted from NICE clinical guideline CG122
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Abbreviations: AFP, alpha-fetoprotein; B-hCG, beta-human chorionic gonadotrophin; CT. computed
tomography; GP, general practitioner; MDT, multi-disciplinary team; OC, ovarian cancer; RMI, risk of
malignancy index.

According to NICE (CG122) and the British Gynaecological Cancer Society (BGCS)
guidelines, initial investigations for suspected OC should be performed in primary care if
a women (particularly if aged 250 years) reports having any of the following symptoms
persistently/frequently:27

o Persistent abdominal distention

¢ Feeling full and/or loss of appetite

¢ Pelvic or abdominal pain

¢ Increased urinary urgency and/or frequency.

Furthermore, testing should also be considered in patients who report unexplained
weight loss, fatigue, and/or changes in bowel habit.
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In primary care, clinical factors, ultrasound results, and CA-125 levels are used to
calculate the risk of malignancy index (RMI) to determine whether patients should be
referred to a specialist multidisciplinary team (MDT). NICE and the BGCS guidelines
recommend that women with an RMI 2250 should have further investigation and be
referred to the specialist gynaecological centre MDT.26°

It is therefore recommended that serum CA-125 levels are measured in all women with
symptoms indicative of OC.? An ultrasound of the abdomen and pelvis is recommended
in patients with elevated CA-125 levels (defined as 235 IU/mL), and patients should be
referred to secondary care urgently if the ultrasound results are indicative of OC.?

In secondary care, CA125 levels should be measured (if not already done in primary
care), and levels of alpha-fetoprotein and beta-human chorionic gonadotrophin are
measured in women aged <40 years. The extent of disease and confirmation of
diagnosis are determined by CT imaging and confirmatory tissue diagnosis.

In patients with suspected OC, the BGCS guidelines recommend the use of radiological
staging to provide further information about the extent of disease and potential distant
metastases or secondary cancers.® If cytotoxic chemotherapy is to be offered, both
NICE and the BGCS guidelines state that a confirmed histological tissue diagnosis must
be obtained in all but exceptional cases.?5°

B.1.3.4.2 Treatment pathway

NICE technology appraisals are available in England and Wales for the management of
patients with advanced OC.%¢-%8 These guidelines are generally consistent with the
European Society for Medical Oncology (ESMO) guidelines for the management of
newly diagnosed and relapsed epithelial OC and the BGCS epithelial ovarian/fallopian
tube/primary peritoneal cancer guidelines.”%

Surgery
Both the NICE and BGCS guidelines recommend surgery for suspected or confirmed

early stage (Stage | and Il). The aim of surgery for these patients is complete
macroscopic tumour resection and adequate surgical staging.?%°

NICE guidelines recommend that in patients with advanced (Stage 1I-1V) OC, complete
resection of all macroscopic disease should be performed, where possible, either before
chemotherapy or after neoadjuvant chemotherapy.?

Systemic treatment

For patients with advanced disease, platinum-based doublet chemotherapy is
considered the standard of care as a first-line treatment with patients receiving six cycles
of doublet chemotherapy. The current standard of care is carboplatin in combination with
paclitaxel (3-weekly for six cycles) due to better tolerability compared with cisplatin.25°
Docetaxel or pegylated liposomal doxorubicin hydrochloride (PLDH) may be given as
alternatives in patients who cannot tolerate paclitaxel.”

NICE recommends that patients should be treated with paclitaxel in combination with a
platinum-based compound (cisplatin or carboplatin), with clinical decisions based on the
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adverse event (AE) profiles, stage of the disease, extent of surgical treatment, and the
performance status of the patient.®® Bevacizumab in combination with carboplatin and
paclitaxel is not recommended by NICE for first-line treatment of advanced OC (defined
as FIGO Stage IlIB, llIC, and IV epithelial, fallopian tube or primary peritoneal cancer),
but funding is available through the Cancer Drugs Fund (CDF), as long as the relevant
conditions are met.®®

First-line treatment regimens result in high response rates, but most patients with
advanced disease will recur within 2 years. Relapse rates for epithelial cancer can be as
high as 85% for patients diagnosed with advanced (Stage Il or IV) disease.”®"® Patients
with recurrent OC are faced with an incurable prognosis. These patients typically
undergo systemic treatment, which aims to increase progression-free survival (PFS),
with courses of platinum-based chemotherapy, until the disease becomes resistant to
platinum. At this point, the tumour will no longer respond to platinum-based therapy, and
patients are faced with limited treatment options and poorer outcomes

The choice of second-line therapy and prognosis largely depends on the duration of
response following first-line platinum therapy (if tolerated):

o Patients who progress within 4 weeks to 6 months after receiving the last dose of
first-line platinum therapy are considered to be platinum resistant, and have a poor
prognosis with a life expectancy of <12 months’

e Patients who progress after 6 months are considered for retreatment with platinum-
based chemotherapy.

In patients retreated with platinum-based chemotherapy, which accounts for 65% of
patients at first recurrence,’”® combination therapies with platinum re-challenge are
recommended (see Table 3).7.%° Platinum-based doublets are used in the second-line
setting with paclitaxel, gemcitabine or PLDH being used in combination with carboplatin.
ESMO guidelines recommend that a carboplatin-doublet should be the treatment of
choice.” Trials of carboplatin alone, or in combination with paclitaxel, gemcitabine, or an
anthracycline have all shown benefits in PFS, with survival benefits only observed for
carboplatin in combination with paclitaxel. However, the ESMO guidelines state that the
selection between platinum-based doublets should be based on the toxicity profile and
convenience of administration. It should be noted that paclitaxel and PLDH are
recommended by NICE for recurrent OC whereas gemcitabine is not recommended.®’
Trabectedin is also discussed in the ESMO guidelines in combination with PLDH for the
subgroup of patients with partially sensitive disease, but is not recommended by NICE.®”

The goal of treating patients with recurrent, relapsing OC is to give them more time
without disease progression or chemotherapy toxicities and to improve survival. Patients
retreated with platinum-based chemotherapy have better outcomes than those with
platinum resistant disease. The treatment of recurrent platinum-sensitive OC is to repeat
courses of platinum-based chemotherapy until the patient becomes platinum resistant. In
spite of the importance of platinum based chemotherapy in the treatment of OC, the
duration of response (and accordingly PFS and overall survival [OS]) decreases with
each subsequent line of treatment. In an analysis of data from three prospective,
randomised, controlled trials of first-line treatment,’® the duration of PFS (measured from
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the date of randomisation) after each relapse decreased from 10.2 months after the first
relapse to 6.4 months after the second relapse and to 5.6, 4.4, and 4.1 months after the
third, fourth, and fifth relapses, respectively. Similarly, median OS decreased with each
subsequent relapse from 17.6 months from the first recurrence to 5.0 months for the fifth
relapse, with 24.6% of patients surviving to this stage. Although patients who are
considered for retreatment with platinum-based chemotherapy can achieve remission
with second and subsequent lines of chemotherapy, the decreasing PFS with each line
of therapy has led to the consideration of other treatment strategies to maximise PFS
between each line of platinum therapy.

Table 3: Treatment options on first relapse following platinum-based chemotherapy
(second-line treatment) in patients considered for retreatment with platinum-based

chemotherapy
Approved
Treatment ESMO guidelines’ Indication in the NICE
UK

Platinum-based
antineoplastic
medicinal products

Discusses a PFS
benefit for carboplatin-
doublet therapy
compared to
carboplatin alone

Ovarian carcinoma
of epithelial origin’®

Not reviewed; only
combination therapy
discussed in
recurrent setting

Platinum-based
products/paclitaxel

Platinum-based
products/gemcitabine

Platinum-based
products/PLDH

Platinum-doublet
therapy
recommended with
standard therapy
being
paclitaxel/gemcitabine
and anthracycline in
combination with
platinum. The choice
of agent should be
based on
convenience of
administration and
toxicity profile

For the treatment of
metastatic
carcinoma of the
ovary after failure of
standard, platinum
containing therapy’”

Recommended®”

Indicated in
combination with
carboplatin, in
patients with
relapsed disease
following a
recurrence-free
interval of at least
6 months after
platinum-based,
first-line therapy’®

Not recommended®”

For treatment of
advanced OC in
women who have
failed a first-line
platinum-based
chemotherapy
regimen’®

Recommended®”

Trabectedin + PLDH

Survival benefit seen
in a subgroup of
patients with partially
sensitive disease

Indicated in
combination with
PLDH for the
treatment of
patients with
relapsed platinum-
sensitive OC™®

Not recommended®”
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Approved

Treatment ESMO guidelines’ Indication in the NICE
UK
Platinum-based The discussion on the | Indicated in Not recommended?’

doublet + bevacizumab

use of bevacizumab
highlights the
statistical significance
in PFS of the
combination of
bevacizumab with the
platinum-doublet
therapy vs. platinum-
doublet therapy alone,
but that no OS benefit

combination with
gemcitabine/
carboplatin in
patients that have
not received
previous
bevacizumab
therapy or other
anti-VEGF
therapy?®®

was seen in the initial
trial

Abbreviations: OS, overall survival; PFS, progression-free survival; PLDH, pegylated liposomal doxorubicin
hydrochloride; VEGF, vascular endothelial growth factor.

Maintenance therapy

With current treatments offering no chance of cure and with decreasing PFS in between
lines of platinum based chemotherapy, the use of maintenance therapy to extend the
time that patients are in PFS and therefore extend the time between lines of
chemotherapy has become an area of focus in relapsed recurrent OC. Maintenance
therapy can extend the time that patients are in PFS and therefore extend the time
between lines of chemotherapy. The objective of maintenance therapy is to maintain
response to therapy by either killing residual cancer cells or by preventing cell turnover
by inhibitory signalling or through immunological control.8? Maintenance treatments can
extend the interval between courses of chemotherapy, thereby reducing potential toxic
and cumulative treatment-related AEs. By extending time to progression after platinum-
based chemotherapy, maintenance treatment can also increase the number of patients
who are considered for retreatment with platinum-based chemotherapy in the next
treatment line. This is a key aspect of treatment, as once patients become platinum-
resistant, treatment options are limited and prognosis is poor.2® By increasing PFS and
the likelihood of consideration for retreatment with platinum-based therapies in the next
treatment line, effective maintenance therapy can also extend survival.®?

Initial maintenance trials were conducted with chemotherapy agents but the results of the
trials have been disappointing, and a SLR by the Cochrane Collaboration showed no
evidence of benefit in a total of eight randomised controlled trials (RCTs) and data from
1,644 women with OC.8*

The lack of success of chemotherapy-based maintenance treatment has led to a focus
on targeted therapies.

Bevacizumab is an anti-angiogenic agent which, although licensed for the treatment of
OC, is not recommended by NICE in the first- or second-line treatment of OC.%%#'
However, it is available through the CDF for first-line treatment for a subset of patients as
defined in the National Cancer Drugs Fund List.® It is therefore not currently available for
the patient population within this submission (second-line maintenance therapy).
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Bevacizumab is initiated and administered in combination with chemotherapy and then is
continued as maintenance therapy. It is therefore not used in the same way as PARP
inhibitors which are initiated following chemotherapy, only in those patients that have
achieved a complete or partial response to that chemotherapy.

Olaparib, a poly(adenosine diphosphate-ribose) polymerase (PARP) inhibitor has
marketing authorisation for use as monotherapy for the maintenance treatment of adult
patients with platinum-sensitive relapsed BRCA-mutated (germline and/or somatic) high-
grade serous epithelial OC (including fallopian tube or primary peritoneal) who are in
response (CR or PR) to platinum-based chemotherapy.%®

The efficacy and tolerability of olaparib was assessed via a randomised, double-blind,
placebo-controlled Phase 2 trial (Study 19). The study was designed to evaluate
maintenance treatment in patients with platinum-sensitive, relapsed, high-grade serous
OC who had received 22 courses of platinum-based chemotherapy and had a PR or CR
to the most recent course.®” The primary endpoint was met, with a statistically significant
increase in median PFS in patients receiving olaparib (8.4m) compared with placebo
(4.8m) (HR: 0.35; 95% CI: 0.25, 0.49; p<0.001).%” In a pre-planned retrospective analysis
of outcomes by BRCA status, there was a statistically significant increase in median PFS
in the olaparib group (11.2m) compared with the placebo group (4.3m) in patients with a
BRCAmut (HR: 0.18; 95% CI: 0.10, 0.31; p<0.001).8% Similarly, in patients with a non-
BRCAmut, a non-significant increase in median PFS was observed in the olaparib group
(7.4m) compared with placebo (5.5m) (HR: 0.54; 95% CI: 0.34, 0.85; p=0.075). However,
based on these data olaparib received conditional approval from EMA for use only in the
BRCA mutated population. A recent (2017) analysis revealed a long-term benefit of
maintenance treatment, with 11% patients receiving olaparib treatment for 26 years.8®

In England and Wales, olaparib is currently the only option recommended by NICE for
maintenance therapy of patients with recurrent, relapsed high grade OC, but is restricted
to patients with a BRCA mutation who have received three or more lines of platinum-
based chemotherapy.®® Therefore, patients with a BRCA mutation in the second-line
setting and patients without a BRCA mutation in second-line therapy and beyond have
no NICE-recommended treatment options for maintenance therapy.

Table 4: Targeted agents in ovarian cancer

Treatment ESMO recommendation’ | Approved indication in NICE
the UK
Bevacizumab The addition of Bevacizumab is Not recommended®®
(first-line) bevacizumab is administered in addition | (Funded by the Cancer
recommended for patients | to carboplatin and Drugs Fund at
with advanced OC with paclitaxel for up to six 7.5 mg/kg in England
poor prognostic features cycles of treatment for high-risk
such as Stage IV or followed by continued populations as defined
suboptimal debulking as use of bevacizumab as a | in the ICON-7 trial).8%
defined in the ICON-7 trial. | single agent until
Bevacizumab should be disease progression or
given with paclitaxel or for a maximum of 15
carboplatin with a months.
treatment duration of 1 The recommended dose
year. of bevacizumab is
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Treatment

ESMO recommendation’

Approved indication in
the UK

NICE

15 mg/kg of body weight
given once every 3
weeks as an intravenous
infusion.&

Bevacizumab

Discussion on the use of

In combination with

Not recommended®®

HGSOC and a germline or
tumour BRCA mutation
should be offered
maintenance olaparib after
a response to platinum-
based chemotherapy.8?

monotherapy for the
maintenance treatment
of adult patients with
platinum-sensitive
relapsed BRCA-mutated
(germline and/or
somatic) high-grade
serous epithelial ovarian,
fallopian tube, or primary
peritoneal cancer who
are in response (CR or
PR) to platinum-based
chemotherapy.86

(relapsed bevacizumab highlights the | gemcitabine and

setting) statistical significance in carboplatin or in
PFS of the combination of | combination with
bevacizumab with the paclitaxel and
platinum-doublet therapy carboplatin in patients
vs. platinum-doublet who have not received
therapy alone, but that the | previous bevacizumab
OS advantage was only therapy or other anti-
borderline positive and not | VEGF therapy (licensed
statistically significant in dose 15 mg/kg).8°
the initial trial.8°

Olaparib Patients with recurrent Indicated as Recommended for

patients within
marketing authorisation
with the added
restriction that patients
have had three or more
courses of platinum
based chemotherapy.8

Abbreviations: BRCA, breast cancer susceptibility gene; CR, complete response; HGSOC, high-grade
serous ovarian cancer; OS, overall survival; PFS, progression-free survival; PR, partial response; VEGF,
vascular endothelial growth factor.

Place of niraparib in the treatment pathway

Currently, patients with recurrent, platinum-sensitive OC are faced with decreasing PFS
and OS with each subsequent line of platinum-based chemotherapy that they receive

until they reach a point where they become platinum resistant and treatment options are
limited, and the expected survival is typically <12 months.’

At present, a NICE recommended maintenance treatment is only available for recurrent
platinum-sensitive OC for patients who carry a BRCA mutation and have received three
or more lines of platinum-based chemotherapy.

The proposed place in therapy for niraparib is as monotherapy for the maintenance
treatment of adult patients with recurrent platinum sensitive high grade serous epithelial
ovarian, fallopian tube, or primary peritoneal cancer who are in response (CR or PR) to
platinum-based chemotherapy. It is anticipated that niraparib will be used as
maintenance therapy in patients irrespective of the presence of a BRCA mutation.
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In second line, niraparib would be used for all patients irrespective of BRCA mutation as
an alternative to routine surveillance as no maintenance therapy is currently NICE
recommended for these patients. In the 3™ line setting and beyond, niraparib would be
used as an alternative treatment option to olaparib in patients with the BRCAmut and as
an alternative to routine surveillance in all other patients.

B.1.3.5 Life expectancy

In general, there is limited evidence available on the life expectancy of patients with
second-line relapsed OC. During the appraisal of olaparib in NICE TA381, NICE
acknowledged that there was uncertainty about the life expectancy of people with
relapsed BRCAmut platinum-sensitive OC, but taking all the available evidence into
account, it agreed that the control arm of Study 19 provided the best available evidence
on life expectancy without olaparib because it included a population who were eligible for
olaparib treatment and had included UK sites.?® However, the life expectancy was not
considered to be less than 24 months in BRCAmut patients with relapsed OC and
therefore end of life criteria are not applicable to this population of patients.

However, patients without a BRCA mutation have significantly worse prognosis than
patients who carry a BRCA mutation. The manufacturer believes that niraparib is suitable
for consideration as a ‘life-extending treatment at the end of life’ in the non-gBRCAmut
subgroup, as feedback from clinical experts is that life expectancy in this group is
anticipated to be less than 24 months.

In Study 19, the median OS in the non-BRCAmut subgroup was 26.2 months (22.6—33.7
months) in the placebo arm versus 24.5 months (19.8-25.0 months) in the olaparib arm.
While the estimates from this global study are slightly higher than 2 years, we believe,
based on data from other sources that these results may somewhat overestimate the
survival in non-gBRCA patients who we anticipate will be eligible for niraparib in the UK.

In a retrospective analysis of the records of 256 patients with recurrent OC treated with
second-, third-, and fourth-line chemotherapy the median survival of non-BRCAmut
patients was found to be worse than those with a gBRCAmut (23 months vs. 51 months;
p<0.001), and less than 24 months.*!

To further understand the life expectancy of the non-BRCAmut patients in real-world
practice, data from an ongoing chart review in 5 European countries in 284 non-
gBRCAmut patients were analysed and compared to the results of the placebo arm of
the overall cohort of Study 19.

The chart review is being conducted in [} centres (] patient charts in total), in |
countries including the UK (] patient charts) in HGSOC patients with platinum sensitive
recurrent OC, in line with the population in this submission. An interim analysis of data
for patients between January 2016 to December 2016 looks at time since the end of 2nd
line chemotherapy.

OS Kaplan Meier data for non-BRCAmut patients that received no maintenance
treatment following 2nd line chemotherapy were collected from this chart review. Those
who had not yet died by the end of the analysis period, 9" December 2016, were
censored. This OS Kaplan Meier estimator for patients receiving routine surveillance
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based on the chart review is shown in Figure 2 and compared with the OS Kaplan Meier
estimator of routine surveillance (placebo arm) from Study 19. OS Kaplan Meier data
were digitised for the routine surveillance arm of the ITT population from Study 19,
published in Ledermann 2016, using GetData Graph Digitizer.?? Median OS has not
been reached but interim results indicate the OS in real-world practice is lower than that
seen in Study 19.

Figure 2: OS Kaplan Meier for non-BRCAmut routine surveillance patients based on chart
review data and Study 19

Abbreviations: BRCA, breast cancer susceptibility gene; KM, Kaplan Meier; OS, overall survival

Thus, multiple sources have confirmed the clinical expert opinion that the median life
expectancy of non-gBRCAmut recurrent OC patients is less than 24 months.

Niraparib has been granted orphan designation (OD Number EU/3/10/760, Treatment of
ovarian cancer). The number of eligible patients in England and Wales is 636 on second-
line chemotherapy and 55 patients on third-line chemotherapy (see Table 5).

Table 5: Estimated number of patients without a gBRCAmut who are eligible for
maintenance treatment with niraparib after second- and third-line chemotherapy

Second-line chemotherapy Percentage Number of Patients
Number of UK patients treated with 2

: : - 1,596
line platinum chemotherapy®®

Number of England and Wales patients

treated with 2" line platinum 89 1,415
chemotherapy®

Number of patients responding to 2

. : 56 792
line platinum chemotherapy?

Number of 2n line gBRCAmut patients 20 158
Number of 2" line non-gBRCAmut 80 634
Third-line chemotherapy
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Second-line chemotherapy Percentage Number of Patients
Number of UK patients treated with 3 _ 256

line platinum chemotherapy?

Number of England and Wales patients

treated with 3™ line platinum 89 227
chemotherapy®

Number of patients responding to 3™ line 32 73

platinum chemotherapy®

Number of 3™ line gBRCA patients 25 18

Number of 3™ line non-gBRCA 75 54

Abbreviations: BRCA, breast cancer susceptibility gene; gBRCAmut, germline BRCA mutation; non-
gBRCAmut, non-germline BRCA mutation; UK, United Kingdom

B.1.3.6 Equality considerations

There are no known equality issues relating to the use of niraparib in women with

platinum-sensitive recurrent OC.

Company evidence submission template for Niraparib for ovarian cancer [ID1041]

© TESARO (2017). All rights reserved

37




B.2.
B.2.1

Clinical effectiveness

Identification and selection of relevant studies

A SLR was conducted to identify relevant literature regarding the efficacy and safety of
niraparib compared with other maintenance therapies for platinum-sensitive recurrent
OC. Evidence specifically addressing the NICE scope and relevant to the UK for
niraparib was included. Full details of the methodology and results of the SLR are

detailed in Appendix D.

B.2.2

List of relevant clinical effectiveness evidence

Table 6: Clinical effectiveness evidence

Study

ENGOT-OV16/NOVA, NCT01847274, Mirza et al., 2016,
Matulonis et al., 2016, Mirza et al., 20169698

Study design

Multicentre, randomised, double-blind, placebo-controlled Phase
3 trial

Population

Adult female patients with platinum-sensitive, recurrent, high-
grade, serous ovarian, fallopian tube, or primary peritoneal
cancer who had received at least two platinum-based regimens
and were in response to their last platinum-based chemotherapy

problem

Intervention(s) Niraparib

Comparator(s) Placebo

Indicate if trial supports Yes v . e s . Yes v
application for marketing "t‘r?;c:;i:c:;?é l:jge'ln

authorisation No No
Rationale if trial not used | N/A

in model

Reported outcomes e OS

specified in the decision e PFS

e PFS2 (i.e. PFS on next line of therapy)
e Time to next line of therapy
e AEs of treatment

e HRQoL
All other reported o CFI
outcomes e TFST

e TSST

Abbreviations: AE, adverse event; CFl, chemotherapy-free interval; HRQoL, health-related quality of life; OS,
overall survival; PFS, progression-free survival; PFS2, progression-free survival on next line of therapy;
TFST, time to first subsequent treatment; TSST, time to second subsequent treatment.

Mirza et al., 2016

B.2.3

Summary of methodology of the relevant clinical

evidence base

One relevant Phase 3 RCT (ENGOT-OV16/NOVA trial) was identified. A summary of the
methodology and key inclusion and exclusion criteria of this trial is provided in Table 7.

Company evidence submission template for Niraparib for ovarian cancer [ID1041]
© TESARO (2017). All rights reserved 38




B.2.3.1 Trial design

ENGOT-OV16/NOVA is a multicentre, randomised, double-blind, placebo-controlled
study to assess the efficacy, safety, and tolerability of maintenance therapy with
niraparib versus placebo in patients with platinum-sensitive, recurrent, high-grade,
serous ovarian, fallopian tube, or primary peritoneal cancer who had previously received
at least two platinum-based regimens and were responsive (partial or complete) to their
last platinum-based chemotherapy.

The trial was designed to include two separate patient cohorts, with statistical analysis
conducted on each group separately:

o Patients with a deleterious gBRCAmut or genetic variant, or a suspected
deleterious mutation (gBRCAmut cohort)

o Patients with high-grade serous or high-grade predominantly serous histology,
but without the hereditary gBRCAmut (non-gBRCAmut cohort).

Information for the ENGOT-OV16/NOVA trial has been taken from the New England
Journal of Medicine article, and supplemented with information from the clinical study
report (CSR) and relevant congress materials.'": 96:9°

B.2.3.2 Method of randomisation

The trial was designed to include two separate patient cohorts, with statistical analysis
conducted on each group separately in each cohort. Patients were randomly assigned in
a 2:1 ratio to receive niraparib (300 mg) or placebo once daily, respectively, in
continuous 28-day cycles (with no treatment breaks) until disease progression,
unacceptable toxicity, death, withdrawal of consent, or loss to follow-up. Randomisation
was performed via an interactive web response system.

Patients were randomised to receive treatment with niraparib within 3—8 weeks after
receiving their last dose of their previous platinum-containing chemotherapy. Patients
were stratified by the following:

e Time to progression after the penultimate (next to last) platinum therapy before study
enrolment (6 to <12 months and 212 months)

¢ Best response during the last platinum regimen (CR or PR)

e Use of bevacizumab in conjunction with the penultimate or last platinum regimen.

Patients who were randomised to placebo were not allowed to cross over to niraparib
treatment at any time.

A summary of the randomisation is shown in Figure 3.
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Figure 3: ENGOT-OV16/NOVA study design

Platinum-Sensitive Recurrent High Grade Serous
Ovarian Cancer

Treatment with 4-6 Cycles of Platinum-based Therapy

Response to Platinum Treatment

gBRCAmut Non-gBRCAmut

2:1 Randomization 2:1 Randomization

Niraparib Niraparib

300 mg once daily 300 mg once daily Placebo

Treat until Progression of Disease Treat until Progression of Disease

Abbreviations: gBRCAmut, germline breast cancer susceptibility gene mutation; non-gBRCAmut, non-
germline breast cancer susceptibility gene mutation

B.2.3.3 Eligibility criteria

The study included patients with platinum-sensitive, recurrent OC who were in response
(CR or PR) to their last platinum-based chemotherapy. For the penultimate platinum-
based chemotherapy before study enrolment, a patient must have had platinum-sensitive
disease after this treatment, which was defined as having a CR or PR and disease
progression more than 6 months after completion of the last cycle of platinum therapy.

For the last platinum-containing therapy, patients were required to have received a
minimum of four cycles of treatment and, following treatment, have an investigator-
defined CR or PR with no observable residual disease of >2 cm and CA-125 values
either within the normal range, or a CA-125 decrease of more than 90% that was stable
for at least 7 days. Other inclusion criteria were Eastern Cooperative Oncology Group
(ECOG) performance status of 0 or 1; adequate haematologic, renal, and liver function;
availability of formalin-fixed, paraffin-embedded archival tumour from the primary or
recurrent cancer; and no prior use of a PARP inhibitor.

Patients were randomised into the gBRCAmut cohort or non-gBRCAmut cohort based on
presence or absence of a gBRCA mutation, as determined using BRACAnalysis® testing
(Myriad Genetics).

Features of the ENGOT-OV16/NOVA study design and key inclusion and exclusion
criteria are listed in Table 7.

Table 7: Summary of methodology for the ENGOT-OV16/NOVA trial
Trial NCT01847274 (ENGOT-OV16/NOVA)

Study objective To evaluate the efficacy, safety, and tolerability of niraparib as
maintenance treatment for patients with platinum-sensitive,
recurrent OC who were in response to platinum-based
chemotherapy, as assessed by the prolongation of PFS

Study location A total of 107 study sites in 15 countries: United Kingdom (10),
United States, Germany, Canada, Israel, Italy, France, Spain,
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Trial NCT01847274 (ENGOT-OV16/NOVA)

Belgium, Poland, Denmark, Austria, Hungary, Sweden, and
Norway

Method of randomisation

Patients in each cohort (gBRCAmut or non-gBRCAmut)
were independently randomised 2:1 to niraparib or placebo,
respectively

Randomisation within each cohort was stratified according
to:

o Time to progression after completion of the
penultimate platinum regimen (6—12 months vs.
=12 months)

o Use of bevacizumab in combination with the
penultimate or last platinum regimen

o Bestresponse (CR or PR) during the last platinum
regimen

Randomisation was performed via an interactive web
response system

Method of blinding (care
provider, patient, and
outcome assessor)

Study patients, investigators, study coordinators, and
TESARO'’s study team and its representatives were blinded
to the identity of the assigned treatment from the time of
randomisation until final database lock

Patients who were ongoing in the study at the time of
database lock remained blinded to their treatment
assignments, as did the site investigators

Treatment identity was concealed by the use of
appearance-matched placebo and identical packaging,
labelling, and schedule of administration

Eligibility criteria for
participants

Inclusion criteria:

Female, age at least 18 years

Patient agreed to undergo analysis of her gBRCAmut
status.T (To facilitate early testing, a separate ICF, specific
for genotyping, was available to be signed prior to
gBRCAmut status testing)

Histologically diagnosed OC, fallopian tube cancer, or
primary peritoneal cancer

High-grade (or Grade 3) serous or high-grade
predominantly serous histology or known to have
gBRCAmut

Patients must have completed at least two previous courses
of platinum-containing therapy

For the penultimate platinum-based chemotherapy prior to
study enrolment:

o A patient must have had platinum-sensitive disease
after this treatment, defined as achieving a
response (CR or PR) and disease progression >6
months after completion of her last dose of platinum
therapy (documented 6 to 12 months or >12
months)

For the last chemotherapy prior to being randomized in the
study:

Company evidence submission template for Niraparib for ovarian cancer [ID1041]
© TESARO (2017). All rights reserved 41




Trial NCT01847274 (ENGOT-OV16/NOVA)

o Patients must have received a platinum-containing
regimen for a minimum of 4 cycles

o Patients must have achieved a partial or complete
tumour response

o Following the last regimen, patients must have had
either:

= CA-125in the normal range, or

= CA-125 decrease by more than 90% during
the last platinum regimen, and which was
stable for at least 7 days (i.e. no increase
>15%)
o Following the last regimen, patients could not have
had any measurable lesion >2 cm at the time of
study entry

Patients must have been randomised within 8 weeks after
completion of their final dose of the platinum-containing
regimen#

Patients agreed to complete PROs during study treatment
and at one additional time point 8 weeks following study
treatment discontinuation

A formalin-fixed, paraffin-embedded archival tumour
sample, available from the primary or recurrent cancer, was
required for all patients

ECOG performance status 0 to 1

Women of childbearing potential were required to use
adequate birth control for the duration of study participation

Exclusion criteria:

Drainage of ascites during previous two cycles of last
chemotherapy

Palliative radiotherapy within 1 week of enrolment,
encompassing >20% of the bone marrow

Persistent >Grade 2 toxicity from prior cancer therapy
Symptomatic, uncontrolled brain or leptomeningeal
metastases

Known hypersensitivity to the components of niraparib
Major surgery within 3 weeks of starting the study or patient
had not recovered from any effects of any major surgery
Diagnosis, detection, or treatment of invasive cancer other
than OC <2 years prior to randomisation

Patients considered a poor medical risk due to a serious,
uncontrolled medical disorder, non-malignant systemic
disease, or active, uncontrolled infection

History or current evidence of any condition, therapy, or
laboratory abnormality that might have confounded study
results, interfered with the patient’s participation for the full
study duration, or was not in the best interest of the patient
to participate

Patient was pregnant or breastfeeding, or expecting to
conceive children within the projected duration of the study
treatment

Immunocompromised patients

Patients with known active hepatic disease (i.e. hepatitis B
or C)
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Trial NCT01847274 (ENGOT-OV16/NOVA)

e  Prior treatment with a known PARP inhibitor

e Patients with a baseline QT prolongation >470 ms

¢ Patients receiving concomitant medications that prolonged
QTc and were unable to discontinue use for the study
duration

Duration of study

June 2013 — June 2016

Trial drugs

In total, 553 patients were enrolled to receive the following:

e Niraparib: 300 mg once daily orally (3 x 100 mg capsules);
n=372

e Placebo: 3 appearance-matched capsules once daily orally;
n=181

Permitted and disallowed
concomitant medications

Permitted medications:

e Stable dose of corticosteroids initiated at least 4 weeks
prior to enrolment

e Palliative radiotherapy for pre-existing small areas of painful
metastases that could not be managed with local or
systemic analgesics, provided that there was no evidence
of disease progression

e Prophylactic G-CSF administered in subsequent cycles

Disallowed medications:

e Any other anti-cancer therapies

o Palliative radiotherapy encompassing >20% of the bone
marrow within 1 week of study

Prophylactic G-CSF during the first cycle of the study
Virus and bacterial vaccines

Drugs known to prolong the QT interval$

Drugs metabolized via CYP1A2

Patient-reported
assessment

PRO assessments (EQ-5D, FOSI, and neuropathy
questionnaires) were performed after every two cycles through
to cycle 14, and then after every three cycles. If the patient
discontinued study treatment, an assessment was performed at
that time and a single assessment was performed 8 weeks (+2
weeks) later, regardless of subsequent treatment

EQ-5D — Patients were asked to rate their current health status
across five domains (mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression). For each dimension a
patient can choose one of five levels, ranging from no problem
to extreme problem. In addition a VAS was included to measure
current health status on a scale of 0-100, where 0 is the worst
imaginable health state and 100 is the best imaginable health
state

FOSI - Patients responded to their symptom experiences over
the previous 7 days using a 5-point Likert scale, scored from
‘not at all’ (0) to ‘very much’ (4)

Neuropathy questionnaire — Patients were asked to indicate
their response to the following statements on a scale of 0 (not at
all) to 4 (very much)

o ‘My feet feel numb or have prickling/tingling feelings’
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Trial NCT01847274 (ENGOT-OV16/NOVA)

¢ ‘My hands feel numb or have prickling/tingling feelings’

Safety assessments
performed

e Safety assessments were completed during screening, on
days 1 and 15 of cycle 1, day 1 of all subsequent cycles,
and at study treatment discontinuation

e Safety assessments included assessment of AEs and
SAEs, laboratory tests, 12-lead ECG, and physical
examinations

Primary outcomes

Progression-free survival: defined as the time from the date of
treatment randomisation to the date of first documentation of
progression (by independent blinded central review) or death by
any cause in the absence of documented progression,
whichever occurred first.

Tumour assessments were based on:

e Computed tomography or magnetic resonance imaging,
according to RECIST v1.1 performed in a blinded fashion at
baseline, every 8 weeks through cycle 14 and then every
12 weeks until treatment discontinuation

e CA-125 was assessed per GCIG criteria, and conducted at
screening and day 1 of each cycle

Secondary/tertiary
outcomes

Secondary/tertiary outcomes included:

e TFST - defined as the time from the date of randomisation
to the start date of the first subsequent anti-cancer therapy
or death

e CFIl - defined as the time from the last platinum therapy
prior to randomisation to the initiation of the next anti-cancer
therapy after maintenance treatment

e PFS2 - defined as the time from treatment randomisation to
the earlier of the date of disease progression on the next
anti-cancer therapy following study treatment or death due
to any cause

e TSST - defined as the time from the date of randomisation
to the start date of the second subsequent anti-cancer
therapy

e OS - defined as time from study randomization to the date
of death due to any cause

Progression on subsequent anti-cancer therapy was assessed
following disease progression for all patients every 90 days:

e Progression on next anti-cancer therapy was
determined by the investigator via clinical and radiologic
assessment

Pre-planned subgroups

Age (<65 years of age, 265 years of age)

Race (white, non-white)

Geographic region (US/Canada and Rest of World)

Time to progression after the penultimate platinum therapy

before study enrolment (6 to <12 months, 212 months)

e Use of bevacizumab in conjunction with the penultimate or
last platinum regimen (yes/no)

e Best response during the last platinum regimen (CR and

PR)
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Trial NCT01847274 (ENGOT-OV16/NOVA)

e Concomitant chemotherapy with platinum in the last and
penultimate regimens (yes, no)

e The number of prior platinum regimens (2 and >2)

e The number of prior chemotherapy regimens (2 and >2)

Abbreviations: AE, adverse event; BRCA, breast cancer susceptibility gene; CA-125, cancer antigen-125;
CFl, chemotherapy-free interval; CR, complete response; CYP, cytochrome P450; ECG, electrocardiogram;
ECOG, Eastern Cooperative Oncology Group; EQ-5D, European Quality of Life Scale, 5-Dimensions; FOSI,
Functional Assessment of Cancer Therapy — Ovarian Symptom Index; gBRCAmut, germline BRCA mutation;
GCIG, Gynaecologic Cancer InterGroup; G-CSF, granulocyte colony stimulating factor; ICF, informed
consent form; OS, overall survival; PARP, poly(adenosine diphosphate-ribose) polymerase; PFS,
progression-free survival; PFS2, progression-free survival on next line of therapy; PR, partial response;
PRO, patient-reported outcome; RECIST, Response Evaluation Criteria in Solid Tumors; SAE, serious
adverse event; TFST, time to first subsequent treatment; TSST, time to second subsequent treatment; VAS,
visual analogue scale.

tTesting had to be completed prior to randomisation, although the sample might have been submitted at any
time prior to the screening period if it appeared that the patient was likely to meet other eligibility
requirements; $Randomisation occurred within 8 weeks to avoid early progression events which would not
be representative of clinical practice; §Disallowed as the QT interval was assessed as part of the study
design.

Sources: Mirza et al. 2016 and ENGOT-OV16/NOVA CSR

B.2.3.4 Dose reductions

Dose reductions could be implemented at any time for any grade toxicity considered
intolerable by the patient. In addition, the study protocol included specific
recommendations for dose reductions or interruptions according to the severity of
non-haematologic and haematologic AEs.

For non-haematologic toxicities, treatment was to be interrupted for any Grade 3/4 event
considered related to study drug. If the toxicity was appropriately resolved to baseline or
to a severity of Grade 1 or less within 28 days, the patient was allowed to resume
treatment with reduced dosing levels, as specified in Table 8. If the AE did not resolve
within 28 days, or if the patient had already undergone a maximum of two dose
reductions (to a minimum dose of 100 mg QD), the patient was required to permanently
discontinue treatment with niraparib.

Table 8: Dose modification/reduction for non-haematologic events

Eventt Doset
Initial dose 300 mg QD
First dose reduction for NCI-CTCAE Grade 3 or 200 mg QD

4 treatment-related SAE/AE where prophylaxis
is not considered feasible

Second dose reduction for NCI-CTCAE Grade 3 100 mg QD
or 4 treatment-related SAE/AE where
prophylaxis is not considered feasible

Continued NCI-CTCAE Grade 3 or 4 treatment- Discontinue study drug
related SAE/AE =28 days

Abbreviations: AE, adverse event; NCI-CTCAE, National Cancer Institute Common Terminology Criteria for
Adverse Events; QD, once daily; SAE, serious adverse event.

tDose interruption and/or reduction may be implemented at any time for any grade toxicity considered
intolerable by the patient; $Dose not to be decreased below 100 mg QD.
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As the patient population for this study comprised of patients recently treated with
platinum therapy and PARP inhibitors are also known to be associated with
haematologic toxicities, dose modifications for haematologic toxicities were specified in
the protocol as described in Table 9. Dose reductions were mandated for
thrombocytopenia events (recurrence of Grade 1 or occurrence of Grade 2 or above),
Grade 3/4 anaemia events or neutropenia events. Complete blood cell (CBC) counts
were required on Days 1, 8, 15, and 21 and additional weekly blood draws were required
until recovery. Two dose reductions in 100 mg increments were allowed.

Table 9: Dose modification/reduction for haematologic events

Finding Modification
Platelet count Study drugs must be interrupted until platelet counts are 2100,000/uL,
75,000-99,999/uL with weekly blood counts for CBC monitored until recovery. Study

drug may then be resumed at same dose or reduced dose based on
clinical judgment.

Second occurrence of | Study drugs must be interrupted until platelet counts are =2100,000/uL,

platelet counts with weekly blood counts for CBC monitored until recovery. Study
75,000-99,999/uL drug may then be resumed at a reduced dose.

Platelet count Study drugs must be interrupted until platelet counts are =2100,000/pL,
<75,000/puL* with weekly blood counts for CBC monitored until recovery. Study

drug may then be resumed at a reduced dose.

Neutrophil <1,000/uL | Study drugs must be interrupted until neutrophil counts =1,500/uL,
with weekly blood counts for CBC monitored until recovery. Study
drug may then be resumed at a reduced dose.

Haemoglobin <8 g/dL | Study drugs must be interrupted until haemoglobin is 29 g/dL, with
weekly blood counts for CBC monitored until recovery. Study drug
may then be resumed at a reduced dose.

Abbreviations: CBC, complete blood cell.

tFor patients with platelet count £10,000/uL prophylactic platelet transfusion per guidelines may be
considered. For patients taking anticoagulation or antiplatelet drugs, consider the risk/benefit of interrupting
these drugs and/or prophylactic transfusion at an alternate threshold, such as <20,000/pL.

If dose interruption or modification was required at any point on study due to
haematologic toxicity, to ensure tolerability of the new dose, weekly blood draws for CBC
count were required for an additional 28 days after the AE resolved to the specified
levels, after which monitoring every 28 days resumed. If the AE did not resolve within

28 days, or if the patient had already undergone a maximum of two dose reductions (to a
minimum dose of 100 mg QD), the patient was required to permanently discontinue
treatment with niraparib or matching placebo.

B.2.3.5 Concomitant therapies

During the study, patients were permitted to receive the following concomitant therapies:

o Stable dose of corticosteroids initiated at least 4 weeks prior to enrolment

¢ Palliative radiotherapy for pre-existing small areas of painful metastases that could
not be managed with local or systemic analgesics, provided that there was no
evidence of disease progression
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¢ Prophylactic granulocyte colony stimulating factor (G-CSF) could not be administered
during the first cycle of the study, but could be administered in subsequent cycles
according to local guidelines.

Patients were not allowed to receive any other anti-cancer therapies, vaccines, or drugs
known to prolong QT interval. The protocol cautioned against the use of drugs
metabolised via cytochrome P450 (CYP) 1A2 as niraparib may have had the potential to
induce CYP.

B.2.3.6 Efficacy and safety outcomes

CT or magnetic resonance imaging (MRI) were used to assess disease progression at
baseline, every 8 weeks through cycle 14, and then every 12 weeks until treatment
discontinuation.

The primary efficacy endpoint of this study was PFS, defined as the time from the date of
treatment randomisation to the date of first documentation of progression (by
independent blinded central review) or death by any cause in the absence of
documented progression, whichever occurred first. Disease progression was defined
according to Response Evaluation Criteria in Solid Tumors v.1.1 or clinical criteria to be
the earlier of the following:

¢ Radiographic progression as assessed by scans every 8 weeks through cycle 14, and
every 12 weeks thereafter

¢ Clinical progression as assessed by a combination of clinical signs and symptoms,
plus raised CA-125 levels.

The primary analysis of PFS was to be performed on the intent-to-treat (ITT) population,
with a supportive analysis performed on the per protocol (PP) population.

The following secondary outcomes were assessed (see Table 7 or Section B.2.4.4 for
detailed definitions):

o Time to first subsequent therapy (TFST)

e Time to second subsequent therapy (TSST)

e Chemotherapy-free interval (CFI)

o Progression-free survival on next line of therapy (PFS-2)
e Opverall survival (OS).

HRQoL was assessed using the Functional Assessment of Cancer Therapy—Ovarian
Symptom Index (FOSI), the European Quality of Life—5 Dimensions (EQ-5D) and
Neuropathy questionnaires after every two cycles through to cycle 14, and then after
every three cycles. If the patient discontinued study treatment, an assessment was
performed at that time and a single assessment was performed 8 weeks (2 weeks)
later, regardless of subsequent treatment.

Safety outcomes reported included the incidence of AEs and serious AEs (SAEs),
changes in clinical laboratory parameters (haematology, chemistry), vital signs, and
electrocardiogram parameters. Use of concomitant medications was also recorded.
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B.2.3.7 Baseline demographics and disease characteristics

Baseline demographics and disease characteristics are summarized in Table 10

There were no significant differences between the niraparib and placebo groups in
baseline characteristics in both the gBRCAmut and the non-gBRCAmut cohorts. The
median age ranged from 57 to 63 years, and the majority of the patients had Stage Ill or
IV OC at the time of diagnosis. Approximately half the patients in the gBRCAmut cohort
and one third of those in the non-gBRCAmut cohort had received three or more lines of
chemotherapy. Approximately 60% of the patients in both the cohorts had progressed
after more than 12 months from their last platinum therapy, and approximately half of the
patients in both the cohorts had achieved a CR to their most recent platinum therapy.

Table 10: Patient baseline characteristics

Characteristic gBRCAmMut Non-gBRCAmut
Niraparib Placebo Niraparib Placebo
(n=138) (n=65) (n=234) (n=116)

Median age, years (range) 57 (36-83) 58 (38-73) 63 (33-84) 61 (34-82)
Age (years), n (%)

18-64 110 (79.7) 49 (75.4) 130 (55.6) 69 (59.5)

65-74 24 (17.4) 16 (24.6) 85 (36.3) 39 (33.6)

265 28 (20.3) 16 (24.6) 104 (44.4) 47 (40.5)

275 4 (2.9) 0 19 (8.1) 8 (6.9)
Race, n (%)

White 123 (89.1) 55 (84.6) 201 (85.9) 101 (87.1)

Black 1(0.7) 1(1.5) 4(1.7) 1(0.9)

Asian 2(1.4) 3(4.6) 10 (4.3) 4(3.4)

American 1(0.7) 0 0 0

Indian/Alaska Native

Native 0 0 0 0

Hawaiian/Pacific

Islander

Unknown 11 (8.0) 6 (9.2) 19 (8.1) 10 (8.6)
BMI (kg/m?), n 138 64 229 114

Mean (SD) 26.06 (5.749) | 26.78 (6.003) | 26.29 (5.606) | 26.31 (4.859)

Median 24.70 25.50 25.48 25.71

Min, Max 14.0, 44.6 19.0, 50.4 16.8, 45.6 18.1,45.7
Eastern Cooperative Oncology Group performance status, n (%)

0 91 (65.9) 48.0 (73.8) 160 (68.4) 78 (67.2)

1 47 (34.1) 17 (26.2) 74 (31.6) 38 (32.8)
Primary tumour site, n (%)f

Ovary 122 (88.4) 53 (81.5) 192 (82.1) 96 (82.8)

Primary peritoneum 7 (5.1) 6 (9.2) 24 (10.3) 8 (6.9)

Fallopian tube 9 (6.5) 6(9.2) 18 (7.7) 11 (9.5)
Histologic subtype*

Serous 117 (88.6) 59 (90.8) 215 (96.4) 110 (99.1)

Endometrioid 8 (6.1) 3(4.6) 1(0.4) 1(0.9)

Mucinous 0 0 0 0
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Characteristic gBRCAmut Non-gBRCAmut
Niraparib Placebo Niraparib Placebo
(n=138) (n=65) (n=234) (n=116)
Others 13 (9.8) 3(4.6) 11(4.9) 3(2.7)
Geographic region, n (%)
US and Canada 53 (38.4) 28 (43.1) 96 (41.0) 44 (37.9)
Europe and Israel 85 (61.6) 37 (56.9) 138 (59.0) 72 (62.1)
Cancer stage at time of diagnosis, n (%)$
lorll 23 (16.7) 10 (15.4) 22 (9.4) 5(4.3)
I 95 (68.8) 46 (70.8) 173 (73.9) 86 (74.1)
v 20 (14.5) 9(13.8) 38 (16.2) 24 (20.7)
Time to progression after penultimate platinum therapy, n (%)
6 to <12 months 54 (39.1) 26 (40.0) 90 (38.5) 44 (37.9)
=12 months 84 (60.9) 39 (60.0) 144 (61.5) 72 (62.1)
Best response to most recent platinum therapy, n (%)
Complete 71(51.4) 33 (50.8) 117 (50.0) 60 (51.7)
Partial 67 (48.6) 32 (49.2) 117 (50.0) 56 (48.3)
Previous bevacizumab use, n (%)
Yes 33 (23.9) ‘ 17 (26.2) ‘ 62 (26.5) 30 (25.9)
Germline BRCA mutation, n (%)"
BRCA1 85 (61.6) 43 (66.2) N/A N/A
BRCA2 51 (37.0) 18 (27.7) N/A N/A
BRCA1, BRCA2 9 (6.5) 4 (6.2) N/A N/A
rearrangement, or both
Duration since diagnosis (years), n
Mean (SD) 4.37 (2.564) | 4.07 (2.999) 3.33 (2.210) 3.59 (1.991)
Median 3.66 3.02 2.69 2.99
Min, Max 0.3,13.6 1.8, 19.5 0.1,19.2 0.1,9.3
Previous lines of therapy, n (%)
1 1(0.7) 0 0 0
2 70 (50.7) 30 (46.2) 155 (66.2) 77 (66.4)
23 67 (48.6) 35 (53.8) 79 (33.8) 38 (32.8)
Number of lines of platinum therapy, n (%
1 1(0.7) 0 0 0
79 (57.2) 37 (56.9) 174 (74.4) 87 (75.0)
>2 58 (42.0) 28 (43.1) 60 (25.6) 28 (24.1)
Missing 0 0 0 1(0.9)
Number of metastatic sites, n (%)
<3 89 (64.5) 40 (61.5) 157 (67.1) 79 (68.1)
=3 49 (35.5) 25 (38.5) 77 (32.9) 36 (31.0)

Abbreviations: BMI, body mass index; BRCA, breast cancer susceptibility gene; CSR, clinical study report;
FIGO, International Federation of Gynecology and Obstetrics; gBRCAmut, germline BRCA mutation; N/A,
not applicable; NEJM, New England Journal of Medicine; non-gBRCAmut, non-germline BRCA mutation;

SD, standard deviation.

tData with respect to primary tumour site were not available for one patient in the placebo group in the non-
gBRCAmut cohort; $Some patients had only cytology results available for confirmation of histologic subtype;
§Staging was performed according to the FIGO system. Among the patients with non-gBRCAmut, data with

respect to staging was not available for one patient in the placebo group, and one patient in the niraparib
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group had stage 0 disease at the time of diagnosis; {[Based on centralised (Myriad) laboratory test; patients
can report BRCA1/2 rearrangement and BRCA1 and BRCA2; t1Among the patients with non-gBRCAmut,
data with respect to previous line of therapy was not available for one patient in the placebo group.

Mirza et al., 2016; ENGOT-OV16/NOVA CSR, NEJM Appendices "9

The participant flow for the ENGOT-OV16/NOVA trial is shown in Appendix D.

B.2.4  Statistical analysis and definition of study groups in the
relevant clinical effectiveness evidence

B.2.41 Analysis populations

The following analysis sets were defined in the ENGOT-OV16/NOVA study. The ITT
population was considered to be the primary set for all efficacy analyses. All other results
focus on the ITT and SAS populations; data from the PP population is not presented.

ITT population: All patients randomised in the main study, with patients analysed
according to the drug assignment even if no study drug was ingested. The three
predefined primary efficacy populations were the gBRCAmut cohort, the homologous
recombination DNA repair deficiency (HRD)-positive subgroup of the non-gBRCAmut
cohort (non-gBRCAmut HRD-positive), and the overall non-gBRCAmut cohort.

SAS population: All patients who had received at least one dose of niraparib or
placebo. The safety population was used as the primary analysis population for the
safety and drug exposure analyses and data were pooled from the gBRCAmut and non-
gBRCAmut cohorts.

B.2.4.2 Determination of sample size

The gBRCAmut and non-gBRCAmut cohorts were treated as two independent cohorts
where each cohort was allocated a one-sided alpha=0.025. Each cohort had a separate
randomisation and the primary PFS analysis was performed separately for each cohort.
For these sample size calculations, the assumptions used were based on published data
provided for a placebo-controlled trial of olaparib versus placebo in a similar
maintenance setting.%

The cohorts were sized to address the PFS endpoint, and to ensure adequate data to
monitor safety and OS. It was determined that the enrolment of 180 patients in the
gBRCAmut cohort and 310 patients in the non-gBRCAmut cohort would provide a power
of more than 90% to determine statistical significance at a one-sided alpha level of
0.025. The sample size was driven by the need to show approximately 100 events in
each arm, and for the non-gBRCAmut population, the key driver was the number of
HRDpos events. This assumption was based on an assumed median duration of PFS of
9.6 months in the niraparib group versus 4.8 months in the placebo group, corresponding
to a HR of 0.50 in each of the two primary efficacy populations. In these analyses, 40%
of the patients in the non-gBRCAmut cohort were assumed to have an HRD-positive
tumour.
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B.2.4.3 Primary efficacy analysis — Progression-free survival

PFS was defined as the time from the date of treatment randomisation to the date of first
documentation of progression or death by any cause in the absence of documented
progression, whichever occurred first. The duration of PFS in the primary efficacy
analysis was to be based on the determination of progression made by the Independent
Review Committee (IRC). The IRC comprised a minimum of 3 radiologists and one
oncologist, and patient’s records were subject to both radiological and clinical review.
The primary analysis of PFS was to be performed on the ITT population, with a
supportive analysis performed on the PP population.

The stratified log-rank test was to be used to compare PFS between the treatment arms
and the results were summarised using Kaplan—Meier methods. The following three
randomisation stratification factors were to be used:

e Time to progression after the penultimate platinum therapy before study
enrolment (6 to <12 months and 212 months)

e Use of bevacizumab in conjunction with the penultimate or last platinum regimen
(yes/no)

e Best response during the last platinum regimen (CR or PR).

HRs with two-sided 95% confidence intervals (Cls) were estimated using a stratified Cox
proportional-hazards model, with the stratification factors used in randomisation.

PFS was assessed independently in the gBRCAmut cohort and in the non-gBRCAmut

cohort. A hierarchical-testing procedure was predefined for the non-gBRCAmut cohort in
which statistical analysis was first performed in patients with HRD-positive tumours, and
if the results were significant, a test of the overall non-gBRCAmut cohort was performed.

B.2.4.4 Secondary efficacy analysis

The following time-to-event endpoints were analysed in the same manner as for PFS:
TFST, TSST, CFI, PFS2, and OS. PFS2-PFS1 was included as an exploratory endpoint.

Time to first and time to second subsequent therapy

TFST, defined as the time from the date of randomization to date of the first subsequent
anti-cancer therapy, and TSST, defined as the time from the date of randomization to the
date of the second subsequent therapy, were to be analysed in the same manner as for
the primary efficacy endpoint of PFS. Patients who did not receive subsequent anti-
cancer therapy were censored at their last contact date.

Chemotherapy-free interval

The CFl was defined as the time from the end of treatment with the last platinum therapy
until initiation of the next anti-cancer therapy (excluding maintenance therapy). If no
subsequent anti-cancer therapy (excluding maintenance therapy) was initiated, CFl was
to be censored on the last date of treatment on the current study.
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Progression-free survival 2

PFS2 was defined as the time from the date of randomisation in the current study to the
date of assessment of progression during the receipt of the next anti-cancer therapy after
the study treatment or until death by any cause. If progression could not be determined,
the start date of the subsequent anti-cancer therapy was used as a surrogate for date of
disease progression. If the date of progression, date of death, and start date of the
second line of subsequent anti-cancer therapy were unknown, then PFS2 was censored
at the stop date of the first line of subsequent anti-cancer therapy. If the stop date was
unknown, PFS2 was censored on the last contact date.

Overall survival

Overall survival was defined as the time from study randomisation to the date of death
due to any cause. Patients known to be alive were censored at the last known survival
follow-up date. Overall survival data are currently immature and therefore are not
presented in this submission. At the time of database lock for PFS analysis a total of 95
patients had died, including 60 (16%) of all 372 patients randomized to niraparib and 35
(19%) of all 181 patients randomized to placebo.

Outcome and duration of response on next anti-cancer therapy (PFS2-PFS)

The objective response rate was defined as the proportion of patients with a response of
either CR or PR based on Investigator assessment relative to the number of patients
treated with follow-up anti-cancer therapy. The duration of objective response for the
next anti-cancer therapy was defined as the time from when criteria were met for CR or
PR (whichever was first recorded) during the next anti-cancer therapy until the date
when recurrence was objectively documented during the next anti-cancer therapy or the
date of death (whichever was first recorded). Patients who were alive, still on anti-cancer
therapy, and who had not progressed were to be censored at the last known assessment
date. The analysis methods used for PFS were used to analyse duration of response on
next anti-cancer therapy.
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Table 11: Summary of statistical analyses in the RCT

safety and OS

resultin an
improvement in
median progression-
free survival from
4.8 to 9.6 months
(corresponding to a
HR of 0.50 for
niraparib relative to
placebo).

For a true HR of
0.50, 98
progression-free
survival events
would provide >90%
power assuming 2:1
randomisation (one-
sided alpha=0.025)

randomization stratification factors, and summarized using
the Kaplan—Meier methodology for each primary efficacy
endpoint.

HRs (95% Cls) were estimated using the stratified Cox
proportional hazards model, with the stratification factors
used in randomisation

For each group, the Cox proportional hazards model was
fitted and a table showing the HR and 95% CI within each
subgroup category was provided

A statistical test for the presence of a treatment-by-
subgroup interaction was performed by including the
interaction term in the primary analysis model using Cox
regression. If the treatment-by-subgroup interaction was
found to be statistically significant at the 10% level
(p<0.10), this may have been taken as evidence of
heterogeneity of the treatment effect across the subgroup
categories

Trial no. Hypothesis Statistical analysis Sample size, power calculation Data management, patient

(acronym) objective withdrawals

NCTO01847274 | To evaluate The sample size for | To obtain a sufficient number of progression-free survival Once off treatment, patients were

(ENGOT- the PFS the gBRCAmut events, planned enrolment was approximately 180 patients | to attend a study discontinuation

OV16/NOVA) | endpoint and cohort was in the gBRCAmut cohort and 310 patients in the non- visit within 7 days of the last dose.
to ensure determined based gBRCAmut cohort Once the patient discontinued
adequate data | on the assumption | pFS was analysed with a stratified log-rank test using study treatment, assessment of
to monitor that niraparib would

PROs was to be performed at the
time of discontinuation and then 8
weeks (+2 weeks) later, regardless
of subsequent treatment.

Imputed date values were
performed according to the most
conservative approach. If the day
of the month was missing for any
date used in a calculation, the first
day of the month was used to
replace the missing day unless the
calculation resulted in a negative
time duration (e.g. date of
resolution could not be prior to day
of onset). If the day of the month
and the month were missing for
any date used in a calculation, 1st
January was used to replace the
missing date

Abbreviations: Cl, confidence interval; CSR, clinical study report; gBRCAmut, germline breast cancer susceptibility gene mutation; HR, hazard ratio; NEJM, New England
Journal of Medicine; OS, Overall survival; PFS, progression-free survival; PRO, patient reported outcomes; RCT, randomised controlled trial.
ENGOT-OV16/NOVA CSR, NEJM Appendices 1%
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B.2.5
evidence

Quality assessment of the relevant clinical effectiveness

Table 12: Quality assessment results for parallel group RCTs

ENGOT-OV16/NOVA, NCT01847274, Mirza et al., 2016

Was randomisation carried out
appropriately?

Yes, 553 patients were randomised 2:1 to niraparib or
placebo via Interactive web response system. The
gBRCAmut cohort included 138 and 65 patients while the
non-gBRCAmut cohort included 234 and 116 patients in
the niraparib and placebo groups, respectively.

Was the concealment of
treatment allocation adequate?

Yes, treatment identity was concealed by the use of
appearance-matched placebo and identical packaging,
labelling, and schedule of administration.

Were the groups similar at the
outset of the study in terms of
prognostic factors?

Yes, baseline characteristics were well balanced in each
cohort.

Were the care providers,
participants, and outcome
assessors blind to treatment
allocation?

Yes.

Were there any unexpected
imbalances in drop-outs
between groups?

No, more discontinuations were observed in the placebo
group than in the niraparib group, as expected, reflecting
the greater incidence of disease progression.

Is there any evidence to
suggest that the authors
measured more outcomes than
they reported?

All primary and secondary endpoints described in the CSR
are reported in the primary manuscript

Did the analysis include an
intention-to-treat analysis? If
so, was this appropriate and
were appropriate methods
used to account for missing
data?

Yes, efficacy data were analysed in the intent-to-treat
population, which was defined as all patients who
underwent randomisation in each of the two cohorts.
Imputed date values were performed according to the
most conservative approach (see Table 11).

Abbreviations: CSR, clinical study report; gBRCAmut, germline breast cancer susceptibility gene mutation;
non-gBRCAmut, germline breast cancer susceptibility gene mutation; RCT, randomised controlled trial.
Mirza et al, 2016; ENGOT-OV16/NOVA CSR"".%
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B.2.6 Clinical effectiveness results of the ENGOT-OV16/NOVA

trial

Summary of key efficacy data

The efficacy and safety of niraparib as maintenance therapy for patients with
platinum-sensitive recurrent OC irrespective of BRCA status has been
demonstrated conclusively in the multicentre randomised placebo-controlled
ENGOT-OV16/NOVA trial.

The trial enrolled 553 patients, 203 with gBRCAmut tumours (with 138 assigned to
niraparib and 65 to placebo) and 350 patients with non-gBRCAmut tumours (with
234 assigned to niraparib and 116 to placebo). Data have been reported for a
median follow-up of 16.9 months.

Primary endpoints

In the gBRCAmut cohort, niraparib provided a 73% reduction in the risk of
progression or death and prolonged median PFS by 15.5 months, from 5.5 months
for placebo to 21.0 months for niraparib (HR, 0.27; 95% CI, 0.17-0.41; p<0.001).

In the non-gBRCAmut cohort, niraparib provided a 55% reduction in the risk of
progression or death and prolonged median PFS by 5.4 months, from 3.9 months
for placebo to 9.3 months for niraparib (HR, 0.45; 95% CI, 0.34-0.61; p<0.001).

Sensitivity analyses for PFS for the primary efficacy populations were all in good
agreement with the primary analyses, with consistent HRs.

Secondary endpoints

The secondary analysis also demonstrated clinically meaningful and statistically
significant benefits for niraparib over placebo in both the gBRCAmut and non-
gBRCAmut cohorts.

In the gBRCAmut cohort, niraparib prolonged CFl by 13.4 months (HR 0.26; 95%
Cl, 0.17-0.41; p<0.001) and TFST by 12.6 months (HR, 0.31; 95% Cl, 0.21-0.48;
p<0.001) compared with placebo.

In the non-gBRCAmut cohort, niraparib prolonged CFl by 4.1 months (HR, 0.50;
95% Cl, 0.37-0.67; p<0.001) and TFST by 4.6 months (HR, 0.55; 95% ClI, 0.41-
0.72; p<0.001) compared with placebo.

At the time of data cut-off, PFS2, TSST, and OS data were immature. The
following interim results were observed:

o In both cohorts niraparib reduced the risk of progression or death following
subsequent anti-cancer therapy (i.e. PFS2), thus indicating that niraparib
maintenance therapy did not adversely affect the outcome of subsequent
therapy. The risk reduction was 52% in the gBRCAmut cohort and 31% in the
non-gBRCAmut, with both being statistically significant (p<0.05).

o Consistent with the results for PFS2, niraparib also prolonged TSST in both
cohorts, but the difference was not statistically significant for the non-
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gBRCAmut cohort (gBRCAmut: HR, 0.48; 95% CI, 0.27-0.85; p=0.0103; non-
gBRCAmut: HR, 0.74; 95% CI, 0.52-1.07; p=0.1063). However, this may
become statistically different as the data mature.

o Median OS is not yet reached in either treatment group in either cohort and no
statistically significant differences in the risk of death were observed between
treatment groups in either cohort.

e Assessment of symptoms and HRQoL using the FOSI and EuroQoL 5-dimension
5-level (EQ-5D-5L), respectively, indicated that symptoms and HRQoL remained
stable throughout the follow-up period in both the niraparib and placebo groups in
both cohorts.

B.2.6.1 Duration of follow-up

Results for the ENGOT-OV16/NOVA ftrial are reported for a median duration of follow-up
of 16.9 months for patients in the ITT population, and the duration of follow-up was
similar in the gBRCAmut and non-gBRCAmut cohorts, i.e. 16.4 months and 17.5 months,
respectively.

B.2.6.2 Primary efficacy outcome: PFS

In the ENGOT-OV16/NOVA trial, niraparib met the primary endpoint of prolonging PFS
versus placebo in all three prospectively defined primary patient populations (gBRCAmut
cohort, HRD-positive group of the non-gBRCAmut cohort, and the overall non-
gBRCAmut cohort). The treatment effect was statistically highly significant (p<0.001) and
consistent for all three primary efficacy populations. The results are summarised in Table
13. The non-gBRCAmut HRD positive population was a step in analysis plan for the
protocol but is not relevant to this submission as the test to define this population is not
clinically validated and remains experimental.

Table 13: Summary of results for PFS for the three primary efficacy populations

Cohort/subgroup Niraparib Placebo HR, (95% CI)T
gBRCAmut

N 138 65

Median PFS, months (95% CI)'# 21.0 5.5 0.27 (0.17-0.41)
Non-gBRCAmut (overall)

N 234 116

Median PFS, months (95% Cl)at* 9.3 3.9 0.45 (0.34-0.61)
Non-gBRCAmut HRD-positive

N 106 56

“CAI‘;STif[' PFS, months (95% 12.9 3.8 0.38 (0.24-0.59)

Abbreviations: ClI, confidence interval; CSR, clinical study report; gBRCAmut, germline breast cancer
susceptibility gene mutation; HR, hazard ratio; HRD, homologous recombination deficiency; NE, not
estimable; non-gBRCAmut, non-germline breast cancer susceptibility gene mutation; PFS, progression-free
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survival.

tProgression-free survival is defined as the time in months from the date of randomisation to progression or
death; $Quartile estimates from product-limit (Kaplan—Meier) method. Confidence intervals are from
Brookmeyer and Crowley method with log-log transformation; {[Niraparib vs. placebo, based on stratified Cox
proportional hazards model using randomisation stratification factor.

ENGOT-OV16/NOVA CSR and Mirza et al 201619

B.2.6.2.1 gBRCAmut cohort

In the gBRCAmut cohort, patients in the niraparib group achieved a median PFS of
21.0 months versus 5.5 months for patients in the placebo group, a difference of
15.5 months (HR, 0.27; 95% CI, 0.17-0.41; p<0.001). Niraparib reduced the risk of
disease progression or death by 73% in these patients. Thus, patients in the placebo
group were 3.7 times more likely to have progression of disease or die at any time
compared with patients in the niraparib group.

As evident from the Kaplan—Meier plot, the PFS benefit achieved with niraparib was
observed approximately 2 months from randomisation and was maintained throughout
the study (Figure 4). Consistent with this, there was a substantially greater proportion of
patients in the niraparib group who were progression-free (or who had not died) at each
6-month interval.

Figure 4: Kaplan—Meier estimates of progression-free survival - gBRCAmut cohort
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Abbreviations: Cl, confidence interval; gBRCAmut, germline breast cancer susceptibility gene mutation.
Mirza et al., 2016

In total, . patients were censored for the primary PFS analysis. The proportion of
censored observations was higher in the niraparib group | | |} ]l e main
reason for this higher rate of censoring was due to patients being without disease

progression at the time of analysis || GczIEzIN

B.2.6.2.2 Non-gBRCAmut cohort

In line with the pre-defined hierarchical testing procedure for the non-gBRCAmut cohort,
PFS analysis was next performed for patients with HRD-positive tumours. Within this
subgroup, niraparib was associated with a significantly longer PFS compared with
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placebo (median, 12.9 months vs. 3.8 months; HR, 0.38; 95% CI, 0.24-0.59; p<0.001),
corresponding to a difference of 9.1 months. Thus, patients in the placebo group were
2.6 times more likely to have disease progression or die at any time compared with
patients in the niraparib group. As evident from the Kaplan—Meier plot, the PFS benefit
achieved with niraparib was observed approximately 2 months from randomisation and
was maintained throughout the study (Figure 5).

Figure 5: Kaplan—Meier estimates of progression-free survival - HRD-positive subgroup
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Abbreviations: ClI, confidence interval; HRD, homologous recombination DNA repair deficiency.
Mirza et al., 2016

Given the statistical significance of the effect of niraparib on PFS in the non-gBRCAmut
HRD-positive subgroup, PFS was assessed for the overall non-gBRCAmut cohort.
Results for this cohort showed a statistically significant prolongation of PFS for niraparib
compared with placebo. Patients in the niraparib group achieved a median PFS of

9.3 months versus 3.9 months for patients in the placebo group, a difference of

5.4 months (HR, 0.45; 95% CI, 0.34-0.61; p<0.001). Niraparib reduced the risk of
disease progression or death by 55% in these patients. Patients in the placebo group are
thus 2.2 times more likely to experience disease progression or die at any time at any
time compared with the placebo group.

Divergence between treatment groups in the Kaplan—Meier plot was evident early and
was sustained throughout the rest of the follow-up period (Figure 6).
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Figure 6: Kaplan—Meier estimates of progression-free survival - non-gBRCAmut cohort
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Rates of censoring for PFS were approximately 2-fold higher in the niraparib group
compared with the placebo group | ]}l r<fiecting the higher incidence of
censoring for patients without disease progression at the last assessment in the niraparib

group NN

B.2.6.2.3 Sensitivity analysis for PFS

Sensitivity analysis performed for PFS in the gBRCAmut cohort consistently showed a
benefit for niraparib over placebo with values for HR of <0.35 and p<0.0001 for all
analyses (Figure 7). Similarly, results of the sensitivity analyses for the non-gBRCAmut
cohort were consistent with the primary efficacy results groups. All HR values were <0.66
and all p values were <0.0001. Forest plots of HR for the sensitivity analyses on PFS in
the gBRCAmut and non-gBRCAmut groups are presented in Figure 7 below.
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Figure 7: Forest plot of sensitivity analysis for PFS in the gBRCAmut cohort (A) and non-
gBRCAmut cohort (B)
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Abbreviations: Cl, confidence interval; gBRCAmut, germline breast cancer susceptibility gene mutation; HR,
hazard ratio; IRC, Independent Review Committee; non-gBRCAmut, non-germline breast cancer
susceptibility gene mutation; PFS, progression-free survival; RECIST, Response Evaluation Criteria in Solid
Tumors.%

B.2.6.3 Secondary efficacy outcomes

A summary of the key secondary efficacy endpoints for niraparib versus placebo for the
gBRCAmut and non-gBRCAmut cohorts can be found in Table 14. As described in detalil
below, the CFl and TFST were both significantly prolonged in the niraparib group
compared with the placebo group in both cohorts (p<0.001). While PFS2, TSST, and OS
data are immature, interim results show that the duration of PFS2 and TSST were
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significantly prolonged in the niraparib group in the gBRCAmut cohort (HR, 0.48; 95% ClI,
0.28-0.82; p=0.006 and HR, 0.48; 95% CI, 0.272-0.851; p=0.0103, respectively). This
indicates that niraparib maintenance therapy does not adversely affect the response to
subsequent chemotherapy. Median OS is not yet reached in either treatment group for
either cohort and no statistically significant differences have been observed between
treatment groups.

The time between PFS and PFS2 (i.e. PFS2-PFS) shows no difference between
treatment groups; further supporting that niraparib does not have an effect on
subsequent chemotherapy (see Section B.2.6.3.4 for further information).

Table 14: Summary of results for secondary clinical endpoints

Endpoint gBRCAmut Non-gBRCAmut

Niraparib Placebo Niraparib Placebo
(n=138) (n=65) (n=234) (n=116)

Chemotherapy-free interval

Median, 22.8 9.4 12.7 8.6

P value <0.001 <0.001

Hazard ratio (95% ClI) 0.26 (0.17-0.41) 0.50 (0.37-0.67)

Time to first subsequent treatmentt

Median, months 21.0 8.4 11.8 7.2

P value <0.001 <0.001

Hazard ratio (95% Cl) 0.31(0.21-0.48) 0.55 (0.41-0.72)

Abbreviations: ClI, confidence interval; CSR, clinical study report; gBRCAmut, germline breast cancer
susceptibility gene mutation; non-gBRCAmut, non-germline breast cancer susceptibility gene mutation; NR,
not reached.

TTime to first subsequent treatment is defined as the date of randomization to the earlier of the start date of
second follow-up anti-cancer treatment or death. Patients alive and not starting a second follow-up anti-
cancer treatment will be censored at the date last known to be alive.

ENGOT-OV16/NOVA CSR, Mirza et al. 2016, SGO 201719699

B.2.6.3.1 Chemotherapy-free interval

In the gBRCAmut cohort, maintenance treatment with niraparib significantly prolonged
CFI by 13.4 months compared with placebo; median CFl was 22.8 months in the
niraparib group compared with 9.4 months in the placebo group (HR, 0.26; 95% CI, 0.17-
0.41; p<0.001).In the non-gBRCAmut cohort, median CFl was 12.7 months in the
niraparib group compared with 8.6 months in the placebo group (HR, 0.50; 95% ClI, 0.37-
0.67; p<0.001). Patients receiving niraparib treatment in both cohorts thus remained free
of chemotherapy for a longer duration, hence delaying the deleterious effects of
chemotherapy.

B.2.6.3.2 Time to first subsequent therapy

Results for TFST were consistent with those for CFI. In the gBRCAmut cohort,
maintenance treatment with niraparib significantly prolonged TFST by 12.6 months
compared with placebo. The median TFST was 21.0 months in the niraparib group
compared with 8.4 months in the placebo group (HR, 0.31; 95% CI, 0.21-0.48; p<0.001).
Patients in the placebo group were therefore 3.2 times more likely to require subsequent
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anti-cancer therapy or to have died at any time compared with patients in the niraparib
group. In the non-gBRCAmut cohort, the median TFST was 11.8 months in the niraparib
group compared with 7.2 months in the placebo group, a difference of 4.6 months (HR,
0.55; 95% Cl, 0.41-0.72; p<0.001). Patients in the placebo group were thus 1.8 times
more likely to require subsequent anti-cancer therapy or to have died at any time
compared with patients in the niraparib group.

B.2.6.3.3 HRQoL

HRQoL was assessed using the EQ-5D-5L and FOSI after every two cycles through to
cycle 14, and then after every three cycles. If the patient discontinued study treatment,
an assessment was performed at that time and a further single assessment was
performed 8 weeks (+2 weeks) later, regardless of subsequent treatment.

According to both measures, HRQoL was similar in both treatment groups throughout
the study and was maintained at pre-treatment levels. Kaplan—Meier plots for FOSI time
to symptom worsening also showed no statistically significant difference between
niraparib and placebo.

Figure 8: Patient-reported outcomes for EQ-5D-5L and FOSI by study visit
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Abbreviations: EQ-5D-5L, EuroQol 5-dimension 5-level; FOSI, Functional Assessment of Cancer Therapy —
Ovarian Symptom Index; gBRCAmut, germline breast cancer susceptibility gene mutation; NEJM, New
England Journal of Medicine; non-gBRCAmut, non-germline breast cancer susceptibility gene mutation.
NEJM Appendices, 2016

EQ-5D-5L

EQ-5D-5L was assessed using health utility index (HUI) and visual analogue scale
(VAS). In the gBRCAmut cohort, mean baseline HUl was 0.851 (niraparib) and 0.849
(placebo); and in non-gBRCAmut cohort scores were 0.839 (niraparib) and 0.836
(placebo). The corresponding mean VAS scores were 74.6 (niraparib) and 75.2
(placebo) for the gBRCAmut cohort and 75.2 (niraparib) and 75.3 (placebo) in the non-
gBRCAmut cohort. As for FOSI, mean scores for cycle 14 were similar to baseline score
(Figure 8)

FOSI

The FOSI score remained stable throughout the study and was maintained at baseline
levels. At screening, the mean FOSI score for niraparib patients was 24.8 compared with
24.9 for placebo in the gBRCAmut cohort and the corresponding values in the non-
gBRCAmut cohort were 25.0 for niraparib and 24.9 for placebo. Scores for cycle 14 were
25.2 (niraparib) and 24.1 (placebo) for the gBRCAmut cohort and 25.3 (niraparib) and
23.7 (placebo) for the non-gBRCAmut cohort. There were no statistical differences in the
two treatment groups for both the cohorts (p>0.05). The Kaplan—Meier curve for FOSI
time to symptom worsening also found no statistically significant difference between
niraparib and placebo (log rank p=0.405).

Pain and fatigue symptoms on the FOSI were examined separately. Overall, the
percentage of patients reporting pain tended to be lower in the niraparib group versus
the placebo group at each assessment point. Additionally, patients receiving niraparib
tended to have lower rates of fatigue versus placebo.

B.2.6.3.4 Outcome on next anti-cancer therapy

The time between progression after receiving niraparib/placebo maintenance therapy
(i.e. PFS) and progression after receiving the next subsequent anti-cancer therapy (i.e.
PFS2) was calculated (i.e. PFS2-PFS) and demonstrated that the next line of therapy
worked equally well regardless of prior therapy (see Figure 9). Therefore, maintenance
treatment with niraparib had no impact on the next anti-cancer therapy in either the
gBRCAmut or non-gBRCAmut cohorts.
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Figure 9: Kaplan—Meier plot for PFS2-PFS in the pooled gBRCAmut and non-gBRCAmut

cohorts
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Abbreviations: Cl, confidence interval; gBRCAmut, germline breast cancer susceptibility gene mutation; HR,
hazard ratio; non-gBRCAmut, non-germline breast cancer susceptibility gene mutation.

B.2.6.4 Conclusion

The ENGOT-OV16/NOVA ftrial is the first Phase 3 trial to investigate the efficacy and
safety of a PARP inhibitor as maintenance therapy for women with recurrent platinum-
sensitive OC. This large, well-designed, multicentre, international Phase 3 trial of
niraparib involving 553 patients is the first trial to demonstrate clinically meaningful
benefit in this patient population, regardless of BRCA status. ENGOT-OV16/NOVA met
its primary endpoint in both patients with and without gBRCA mutations, demonstrating a
statistically significant and clinically meaningful prolongation of PFS. Median PFS was
prolonged by 15.5 months in the gBRCAmut cohort and by 5.4 months in the non-
gBRCAmut cohort (p<0.001 vs. placebo in both cohorts). Robust sensitivity analysis of
the primary endpoint further supported the outcomes of the primary analysis irrespective
of gBRCAmut status.

Results for secondary endpoints confirmed the clinically meaningful benefits of niraparib
maintenance therapy compared with placebo. Statistically significant increases in CFlI
and TFST were observed with niraparib vs. placebo in both cohorts, indicating that
niraparib maintenance therapy also benefited patients by delaying progression to further
chemotherapy. The increase in PFS and CFI allows patients to be considered for
retreatment with platinum-based chemotherapy, an important factor in treating recurrent
OC. Although PFS2 and TSST data are immature, interim analysis reveals that patients
receiving treatment with niraparib benefit from increased PFS2 when receiving treatment
with the next anti-cancer therapy irrespective of gBRCAmut status, and the TSST is
significantly increased in patients with gBRCAmut OC. Furthermore, exploratory PFS2-
PFS data reveals that niraparib does not adversely affect the outcome of subsequent
anti-cancer therapy. In the absence of mature OS data the EMA recognise the
importance of PFS2 and TSST in ensuring that maintenance therapies are not negatively
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impacting subsequent lines of chemotherapy in the presence of an initial PFS benefit.
The results from ENGOT-OV16/NOVA has demonstrated that niraparib did not adversely
affect the response to subsequent chemotherapy and that PFS benefit was maintained
beyond the next course of chemotherapy.

Importantly, HRQoL remained stable and similar throughout the follow-up period in both
the niraparib and placebo groups in both cohorts. Therefore, patients receiving treatment
with niraparib do not experience the detrimental effect on HRQoL that is traditionally
observed when receiving treatment with chemotherapy.'®

In conclusion, niraparib maintenance therapy provides significant clinical benefits in
patients with platinum-sensitive recurrent OC irrespective of gBRCAmut status, without
adversely impacting HRQoL or the efficacy of subsequent lines of chemotherapy
treatment.

B.2.7  Subgroup analysis

Subgroup analyses were performed to determine the relevance of certain demographic
and genetic factors that might have influenced the primary endpoint.

A pre-specified subgroup of particular relevance is the response in patients who have
received two or more prior platinum regimens. This is due to the fact that olaparib, a
relevant comparator for this submission is only recommended as treatment in the third-
line setting or later in the treatment pathway. These data are presented below, and the
results for the other pre-planned subgroups are summarised in Figure 10 and
Appendix E.

B.2.7.1 Methodology and statistical analysis

Pre-specified exploratory analyses of PFS were performed to investigate various
baseline and demographic characteristics that might influence treatment outcomes.
Factors analysed included age (<65 years of age, 265 years of age), race (white, non-
white), geographic region (US/Canada and Rest of World), time to progression after the
penultimate platinum therapy before study enrolment (6 to <12 months, 212 months),
use of bevacizumab in conjunction with the penultimate or last platinum regimen
(yes/no), best response during the last platinum regimen (CR and PR), platinum
chemotherapy in the last and penultimate regimens (yes, no), the number of prior
platinum regimens (2 and >2) and the number of prior chemotherapy regimens (2 and
>2).

These analyses were performed for the three primary efficacy populations, namely the
gBRCAmut, non-gBRCAmut HRD positive and overall non-gBRCAmut cohorts. For each
subgroup, the Cox proportional hazards model was used to provide HR and 95% Cls
within each subgroup category. A statistical test for the presence of a treatment-by-
subgroup interaction was performed by including the interaction term in the primary
analysis model using Cox regression. If the treatment-by-subgroup interaction was found
to be statistically significant at the 10% level (p<0.10), this would have been taken as
evidence of heterogeneity of the treatment effect across the subgroups.
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B.2.7.2 Results

Results for the subgroups of patients who had received two or more prior platinum
regimens showed that niraparib significantly prolonged PFS in both subgroups for the
gBRCAmut and non-gBRCAmut cohorts (Figure 10 and Figure 11). The benefit in terms
of risk reduction for PFS in patients receiving niraparib versus placebo was similar to that
observed in the overall study population (see Section B.2.4.3).

Additional subgroup analyses are provided in Appendix E.

Figure 10: Subgroup analyses of PFS (gBRCAmut)
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Abbreviations: Cl, confidence interval; HR, hazard ratio; PFS, progression-free survival

Figure 11: Subgroup analyses of PFS (non-gBRCAmut)
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Abbreviations: Cl, confidence interval; HR, hazard ratio; PFS, progression-free survival.
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B.2.8 Meta-analysis

All efficacy and safety data relevant to this appraisal are provided from one relevant
Phase 3 RCT. Therefore, it is not necessary to conduct a meta-analysis.
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B.2.9 Indirect and mixed treatment comparisons

A feasibility analysis was undertaken in January 2017 to determine the feasibility of
conducting indirect treatment comparisons between niraparib and olaparib.

Potential evidence networks around niraparib as maintenance treatment of recurrent OC
were explored through existing hand-searched data and an SLR (detailed in Section
B.2.1). This was supplemented with a review of approved labels from the FDA and EMA
in recurrent OC, as well as Health Technology Assessment appraisals and National
guidelines (in the UK, France, Germany, Canada, and Australia). The following
subgroups were investigated: gBRCAmut, non-gBRCAmut, g+sBRCAmut, non-
g+sBRCAmut as well as two, more than two, and more than three prior lines of therapy.

Evidence network: Identified studies

The available data on maintenance treatment of recurrent OC consist of only one study
each for niraparib (ENGOT-OV16/NOVA) and olaparib (Study 19). The studies were
compared to determine comparability of the patient cohorts as well as study endpoints
and data maturity. Additional data for olaparib from the SOLO-2 trial has been published
but was not identified at the time of the SLR. However, SOLO-2 includes a different
formulation and dosing of olaparib than Study 19 that is currently not licensed and has
not been recommended by NICE for use in England and Wales. Therefore, data from the
SOLO-2 trial is not relevant to the patient population in this submission.

Study comparability

Patient characteristics

Baseline demographics and characteristics need to be similar to conduct an
indirect/mixed treatment comparison. Clinically relevant differences between the patient
cohorts of ENGOT-OV16/NOVA and Study 19 have been identified. Predominantly,
ENGOT-OV16/NOVA has a greater number of patients with only two lines of previous
platinum-based chemotherapy in the treatment arm than those in Study 19 (50.7% vs.
35.0%, respectively). It might be expected that patients who have had two prior lines of
therapy would have longer PFS on maintenance therapy than patients who have had
three prior lines, and therefore patient groups cannot be viewed as similar. The ENGOT-
OV16/NOVA study also included significantly fewer patients with an ECOG performance
status of 0 in the treatment group than in Study 19 (65.9% vs. 84.0%, respectively). In
addition, the ENGOT-OV16/NOVA study was prospectively characterised for patients
with gBRCAmut and non-gBRCAmut, whereas only a minority of patients were
sufficiently characterised prospectively with respect to mutation status in Study 19. For
example, in Study 19, only 59 patients were identified with a BRCA1 or BRCAZ2 mutation
compared with 203 patients with a gBRCAmut in the ENGOT-OV16/NOVA study.'"#"

Endpoints

The availability of common endpoints with which to complete an adjustment was
assessed between the two studies, identifying the following problems for adjustment:

o ENGOT-OV16/NOVA lacks mature OS data, therefore OS cannot easily be adjusted
o Study 19 did not include PFS2, so this would require a simulation.
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Importantly, criteria and timing for response evaluation are also different in each of the
studies. Progression was assessed every 8 weeks in the ENGOT-OV16/NOVA study
versus every 12 weeks in Study 19. As the timing of assessment differed, the placebo
arms of these trials cannot be used as common arms as comparison across trials with
different evaluation schedules is complicated.

Exploration of methods

The following methods for the indirect comparison where explored and determined to be
impossible, as outlined below:

o Network meta-analysis or meta-regression: Not feasible since there is only one
study available per treatment

o Matching-adjusted indirect comparison: Attempts to match individual patient data
to Study 19 baseline characteristics could not be completed in a robust way due to
data specificity

¢ Simulated treatment comparison: The simulation of olaparib PFS data was
conducted using predictive equations from ENGOT-OV16/NOVA. However due to the
lack of mature OS data from ENGOT-OV16/NOVA, these attempts failed.

Conclusion

Based on the thorough exploration of methods detailed above, a robust indirect
comparison with olaparib is not deemed possible due predominantly to the lack of
common endpoints and immaturity of the data precluding the comparator data
simulation, and incomparable PFS data due to differences in the timings of the
assessment of progression.
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B.2.10 Adverse reactions in the Phase 3 ENGOT-OV16/NOVA
trial

Summary

e The safety profile of niraparib maintenance therapy in patients with platinum-
sensitive recurrent OC has been demonstrated in the placebo-controlled Phase 3
ENGOT-OV16/NOVA ftrial. In total, 553 patients were enrolled; 367 received
niraparib and 179 received placebo.

o Data have been reported for a median follow-up of 16.9 months.

o Dose reductions and interruptions were allowed in the trial for the management of
AEs. Overall, 66.5% of patients in the niraparib group had at least one treatment
interruption due to an AE (compared with 14.5% in the placebo group), and 68.9%
required dose reductions due to an AE (vs. 5.0% for placebo). The median and
mean niraparib dose intensity (dose intensity is calculated as sum of the daily
doses actually consumed divided by total duration) was 195 mg/day,
corresponding to a relative dose intensity of 65%.

o All patients receiving niraparib and most (96%) receiving placebo reported at least
one AE. Grade 3 or higher AEs occurred in 74.1% and 22.9% of patients receiving
niraparib and placebo, respectively.

e The most common Grade 3 or higher AEs were thrombocytopenia events (33.8%
niraparib vs. 0.6% placebo), anaemia events (25.3% niraparib vs. 0% placebo),
neutropenia events (19.6% niraparib vs. 1.7% placebo), hypertension (8.2%
niraparib vs. 2.2% placebo), and fatigue (8.2% niraparib vs. 0.6% placebo).

e The majority of thrombocytopenia laboratory abnormalities occurred in the first
three cycles. After dose adjustment on the basis of individual AE profile, the
incidence of Grade 3 or higher thrombocytopenia events was infrequent beyond
cycle 3 (2.4%).

o Few patients discontinued therapy due to AEs (14.7% niraparib vs. 2.2% for
placebo) reflecting the fact that the most common AEs could be managed with
dose reductions and treatment interruptions.

¢ Discontinuation due to thrombocytopenia, neutropenia, and anaemia events
occurred in 3.3%, 1.9%, and 1.4% of patients, respectively.

e The most common (incidence >30%) non-haematological AEs of any grade
observed in the niraparib group were nausea (74% vs. 35% for placebo), fatigue
(60% vs. 41%), constipation (40% vs. 20%), and vomiting (34% vs. 16%). Most of
these events were mild-to-moderate in severity.

e Gl AEs were generally managed by dose reduction with only 9 (3%) patients
receiving niraparib discontinuing therapy due to a Gl event (compared with 1 [<1%]
for placebo).

e The incidence of myelodysplastic syndrome/acute myeloid leukemia (MDS/AML)
was similar for niraparib (1.4%) and placebo-treated patients (1.1%).
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o There were no on-treatment deaths reported during the study in either treatment
arm.

B.2.10.1 Overview

Results from the placebo-controlled Phase 3 ENGOT-OV16/NOVA ftrial provide a robust
assessment of the safety profile for niraparib maintenance therapy in patients with
gBRCAmut or non-gBRCAmut platinum-sensitive recurrent OC. Safety data for two
cohorts (gBRCAmut and non-gBRCAmut) were analysed together.

B.2.10.2 Exposure

The median duration of treatment exposure in the niraparib group was longer than in the
placebo group (250 vs. 163 days) (Table 15).

B.2.10.3 Dosage

Dose reductions and interruptions were allowed in the trial for the management of AEs.
In the niraparib group, 66.5% of patients had at least one study drug interruption due to
AEs (vs. 14.5% in the placebo group). The most common AEs leading to interruption of
niraparib dosing were thrombocytopenia || llanaemia | llland neutropenia
IO <12l 253 patients (68.9%) in the niraparib group and 9 patients (5.0%)
in the placebo group had a dose reduction due to AEs. Dose reductions tended to occur
early in the course of treatment/cycles with most patients reaching their individual
adjusted dose level at the end of month 3 (i.e. cycle 3). The median dose intensity was
195.1 mg and 297.7 mg for niraparib and placebo, respectively (Table 15).

Table 15: Summary of dose intensity, exposure and the need for dose reductions and dose
interruptions in the ENGOT-OV16/NOVA trial

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

Median treatment exposure, 250.0 163.0
days
Median dose intensity, mg/day 195.1 297.7
Median relative dose intensity, 65.04 99.24
%
Dose interruptions due to AEs, n 244 (66.5) 26 (14.5)
(%)
Dose reductions due to AEs, n 253 (68.9) 9 (5.0)
(%)

Abbreviations: AE, adverse event; CSR, clinical study report.
ENGOT-OV16/NOVA CSR?9

B.2.10.4 Safety profile

Incidence of adverse events

A summary of the AEs reported in the ENGOT-OV16/NOVA trial is presented in Table
16. All 367 patients who received niraparib and 171 of 179 patients (95.5%) who
received placebo experienced at least one AE. Overall, the incidence of treatment-
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related AEs was 97.5% in the niraparib arm and 70.9% in the placebo arm. The
incidence of any Grade 3/4 AEs was 74.1% in the niraparib group compared with 22.9%
in the placebo group. There was a greater number of treatment-related Grade 3/4 AEs in
the niraparib group versus the placebo group (64.6% vs. 4.5%). Similarly, the incidence
of SAEs (any and treatment-related SAEs) was higher in the niraparib group (any SAE:
30.0% vs. 15.1%; treatment-related SAEs: 16.9% vs. 1.1%).

Table 16: Summary of AEs in the ENGOT-OV16/NOVA trial

Reported — n (%) Niraparib Placebo
(n=367) (n=179)

Any AE 367 (100) 171 (95.5)

Any treatment-related AE 358 (97.5) 127 (70.9)

Any grade =3 AE 272 (74.1) 41 (22.9)

Any treatment-related grade 237 (64.6) 8 (4.5)

23 AE

Any SAE 110 (30.0) 27 (15.1)

Any treatment-related serious 62 (16.9) 2(1.1)

AE

Any AE leading to treatment 244 (66.5) 26 (14.5)

interruption

Any AE leading to dose 253 (68.9) 9(5.0)

reduction

Any AE leading to treatment 54 (14.7) 4 (2.2)

discontinuation

Any AE leading to death 0 0

Abbreviations: AE, adverse event; SAE, serious adverse event; NEJM, New England Journal of Medicine.
NEJM Appendices, 2016

As detailed in Section B.2.3.4, all patients randomised to niraparib received a starting
dose of 300 mg QD. However, if patients considered an AE to be intolerable, or certain
conditions were met (see Table 8 and Table 9), dose reductions were implemented. As
such, patients would dose reduce in step-wise increments decreasing from 300 mg QD
to 200 mg QD, and subsequently to 100 mg QD, where necessary. Most AEs were well
managed by dose reductions. An analysis of incidence by dose showed a decrease in
incidence for the 100 mg dose compared with the 300 mg dose for most of the
commonly reported AEs. For example, the incidence of nausea in patients receiving
niraparib decreased from [Jffor patients receiving a dose of 300 mg to |Jifor a dose
of 200 mg and [Jilfffor a dose of 100 mg (Table 17).

Table 17 Incidence of any grade AEs reported in 210% of patients in the niraparib group
according to dose at onset of the event

AE, n (%) Niraparib 300 mg Niraparib 200 mg Niraparib 100 mg
(n=367) (n=254) (n=128)
Nausea I I I
Anaemia [ ] [ [
Thrombocytopenia [ ] [ [
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AE, n (%) Niraparib 300 mg Niraparib 200 mg Niraparib 100 mg
(n=367) (n=254) (n=128)
Fatigue - - -
Constipation ] ] I
Vomiting I I I
Headache ] I I
Decreased appetite - - -
Insomnia ] I I
Abdominal pain - - -
Platelet count I I I
decreased
Dyspnoea ] I I
Hypertension I I I
Diarrhoea ] I I
Neutropenia I ] I
Dizziness ] I I

Abbreviations: AE, adverse event; CSR, clinical study report.
ENGOT-OV16/NOVA CSR%

Treatment discontinuations due to AEs and deaths

Few patients discontinued due to AEs in either group (niraparib, 14.7%; placebo, 2.2%).
Discontinuation due to thrombocytopenia, neutropenia, and anaemia events occurred in
3.3%, 1.9%, and 1.4% patients, respectively. No on-treatment deaths were reported
during the study in either treatment group.

Commonly reported AEs

Table 18 summarises the most frequently reported AEs.

The most frequently reported AEs in the niraparib group included Gl events and events
related to myelosuppression and were consistent with the known safety profile of
niraparib and other PARP inhibitors. The most frequently reported AEs in the niraparib
group (220%) were nausea (73.6% vs. 35.2% for placebo), thrombocytopenia events
(61.3% vs. 5.6%), fatigue (59.4% vs. 41.3%), anaemia events (50.1% vs. 7%),
constipation (40% vs. 20%), vomiting (34% vs. 16%), neutropenia events (30% vs.
6.7%), headache (25.9% vs. 9.5%), and decreased appetite (25.3% vs. 14.5%) (Table
18).

Table 18 Summary of AEs (regardless of relationship to study drug) reported in 210% of
patients in either treatment group (and corresponding incidence of grade 3/4 AEs) in the
ENGOT-OV16/NOVA trial

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

Any grade Grade 3 or 4 Any grade Grade 3 or 4

Number of patients (%)

Any AE 367 (100) 272 (74.1) 171 (95.5) 41 (22.9)
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Event? Niraparib (n=367) Placebo (n=179)
Any grade Grade 3 or 4 Any grade Grade 3 or 4
Number of patients (%)
Nausea 270 (73.6) 11 (3.0) 63 (35.2) 2(1.1)
Thrombocytopenia* 225 (61.3) 124 (33.8) 10 (5.6) 1(0.6)
Fatigue$ 218 (59.4) 30 (8.2) 74 (41.3) 1(0.6)
Anaemial 184 (50.1) 93 (25.3) 12 (6.7) 0
Constipation 146 (39.8) 2(0.5) 36 (20.1) 1(0.6)
Vomiting 126 (34.3) 7(1.9) 29 (16.2) 1(0.6)
Neutropeniatt 111 (30.2) 72 (19.6) 11 (6.1) 3(1.7)
Headache 95 (25.9) 1(0.3) 17 (9.5) 0
Decreased appetite 93 (25.3) 1(0.3) 26 (14.5) 1(0.6)
Insomnia 89 (24.3) 1(0.3) 13 (7.3) 0
Abdominal pain 83 (22.6) 4(1.1) 53 (29.6) 3(1.7)
Dyspnoea 71 (19.3) 4(1.1) 15 (8.4) 2(1.1)
Hypertension 71(19.3) 30 (8.2) 8 (4.5) 4(2.2)
Diarrhoea 70 (19.1) 1(0.3) 37 (20.7) 2(1.1)
Dizziness 61 (16.6) 0 13 (7.3) 0
Cough 55 (15.0) 0 8 (4.5) 0
Back pain 49 (13.4) 2 (0.5) 21 (11.7) 0
Arthralgia 43 (11.7) 1(0.3) 22 (12.3) 0
Dyspepsia 42 (11.4) 0 17 (9.5) 0
Nasopharyngitis 41 (11.2) 0 13 (7.3) 0
Urinary tract infection 38 (10.4) 3(0.8) 11 (6.1) 2(1.1)
Palpitations 38 (10.4) 0 3(1.7) 0
Dysgeusia 37 (10.1) 0 7 (3.9) 0
Myalgia 30(8.2) 1(0.3) 18 (10.1) 0
Abdominal distention 28 (7.6) 0 22 (12.3) 1(0.6)

Abbreviations: AE, adverse event; NEJM, New England Journal of Medicine.

tListed are the AEs of any grade that occurred in 210% of patients in either group, along with the incidence
of grade 3 or 4 events. No grade 5 events were observed in either study group; $The category of
thrombocytopenia includes reports of thrombocytopenia and decreased platelet count; §The category of
fatigue includes reports of fatigue, asthenia, malaise, and lethargy; {[The category of anaemia includes
reports of anaemia and decreased haemoglobin count; 11The category of neutropenia includes reports of
neutropenia, decreased neutrophil count, and febrile neutropenia.

NEJM Appendices, 2016

Haematological adverse events

Haematological AEs occurring in 210% of patients in either group included
thrombocytopenia events (61.3% in the niraparib group vs. 5.6% in the placebo group),
anaemia (50.1% vs. 6.7%), and neutropenia events (30.2% vs. 6.1%). Most of the
haematological AEs occurred in the first three treatment cycles; only the rates of
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anaemia remained above 10% in the niraparib group, dropping below that for all other
haematological events. Platelet levels in the niraparib group increased from a nadir
during cycle 1, returning to baseline levels by the third cycle, and thereafter remaining
stable during the course of the study (Figure 12). Grade 3/4 haematological AEs that
were observed in 210% of patients receiving niraparib were thrombocytopenia events
(33.8%), anaemia events (25.3%), and neutropenia events (19.6%).2 However, few
patients discontinued therapy due to these AEs (Table 19), which were largely managed
by dose reductions. The incidence of these events beyond the third cycle of therapy was
low (Table 20).

Table 19: Treatment discontinuation due to haematological AEs in the ENGOT-OV16/NOVA
trial

Event, n (%) Niraparib (n=367) Placebo (n=179)
Thrombocytopenia® 12 (3.3) 1(0.6)
Neutropenia* 7(1.9) 0
Leukopenia$ 7(1.9) 0
Anaemialf 5(1.4) 0
Pancytopenia 3 (0.8) 0

Abbreviations: AE, adverse event; NEJM, New England Journal of Medicine.

tThrombocytopenia includes reports of thrombocytopenia and decreased platelet count; $Neutropenia
includes reports of neutropenia, decreased neutrophil count, and febrile neutropenia; §Leukopenia includes
reports of neutropenia, neutrophil count decreased, white blood cell count decreased, leukopenia,
lymphocyte count decreased, lymphopenia, febrile neutropenia, and monocyte count decreased; JAnaemia
includes reports of anaemia and decreased haemoglobin count.

NEJM Appendices, 2016

Table 20: Cumulative incidence of grade 3/4 haematological AEs after cycle 3 to the end of
treatment according to niraparib dose in the ENGOT-OV16/NOVA frial

Event — no. (%)

Niraparib dose

300 mg (n=82) 200 mg (n=138) 100 mg (n=77)
Anaemiat 19 (23.2) 25 (18.1) 6 (7.8)
Thrombocytopenia* 1(1.2) 3(2.2) 3 (3.9)
Neutropenia$ 4 (4.9) 4 (2.9) 0
Fatiguel 5(6.1) 4(2.9) 0

Abbreviations: AE, adverse event; NEJM, New England Journal of Medicine.

TAnaemia includes reports of anaemia and decreased haemoglobin count; $Thrombocytopenia includes
reports of thrombocytopenia and decreased platelet count; §Neutropenia includes reports of neutropenia,
decreased neutrophil count, and febrile neutropenia; f[Fatigue includes reports of fatigue, asthenia, malaise,
and lethargy.

NEJM Appendices, 2016

a Fatigue includes reports of fatigue, asthenia, malaise, and lethargy; anaemia includes reports of
anaemia and decreased haemoglobin count; and neutropenia includes reports of neutropenia,
decreased neutrophil count, and febrile neutropenia.
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Figure 12: Platelet levels over time during therapy with niraparib or placebo in the ENGOT-
OV16/NOVA trial

Abbreviations, C, cycle; D, day; NEJM, New England Journal of Medicine; SE, standard error.
NEJM Appendices, 2016

Serious adverse events

A SAE was defined as any medical occurrence that at any dose resulted in death, was
life-threatening, required inpatient hospitalisation or prolongation of existing
hospitalisation, resulted in persistent or significant disability or incapacity, was a
congenital anomaly or birth defect, or was an important medical event. SAEs were
reported in 30.0% of the niraparib group and 15.1% of the placebo group. The most
common SAEs were thrombocytopenia events and anaemia events (Table 21). In the
niraparib group, thrombocytopenia event were reported as a SAE in 11% of patients and
anaemia events were reported in 4%; none of the patients who received placebo
reported SAEs of thrombocytopenia or anaemia events. All other SAEs were reported in
<2% of niraparib-treated patients.

Table 21: SAEs (regardless of relationship to treatment) reported in 21% of patients in
either treatment group in the ENGOT-OV16/NOVA trial

MedDRA Preferred Term Niraparib (n=367) n (%) Placebo (n=179) n (%)
Any SAE 110 (30.0) 27 (15.1)
Thrombocytopenia 40 (10.9) 0
Anaemia 14 (3.8) 0
Small intestinal obstruction 5(1.4) 4 (2.2)
Constipation 4(1.1) 1(0.6)
Urinary tract infection 3(0.8) 2(1.1)
Pleural effusion 3(0.8) 2(1.1)
Ascites 2 (0.5) 2(1.1)
Nausea 1(0.3) 3(1.7)
lleus 0 2(1.1)
Metastases to central 0 2(1.1)

nervous system
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Abbreviations: CSR, clinical study report; MedDRA, Medical Dictionary for Regulatory Activities; SAE,
Serious adverse event.
ENGOT-OV16/NOVA CSR11.%

B.2.10.5 Safety overview

Results from the Phase 3 ENGOT-OV16/NOVA ftrial provide a robust assessment of the
safety profile of niraparib maintenance therapy in women with platinum-sensitive
recurrent OC.

Niraparib therapy was received by 367 patients in whom it was generally well tolerated,
with the AEs observed in the trial consistent with the known safety profile of niraparib
and other PARP inhibitors. The most common non-haematological AEs of any grade
observed in the niraparib group were nausea (73.6% vs. 35.2% for placebo), fatigue
(59.4% vs. 41.3%), constipation (39.8% vs. 20.1%), and vomiting (34.3% vs. 16.2%).
Most of these events were mild-to-moderate in severity, and managed by dose
reductions.

In line with previously published results for PARP inhibitors, haematological events such
as thrombocytopenia events (Grade =3: 33.8% niraparib vs. 0.6% placebo) and anaemia
events (Grade 23: 25.3% niraparib vs. 0% placebo) were amongst the most commonly
reported AEs."®" Most events, however, occurred in the first three treatment cycles, and
the frequency of these events dropped significantly over time following dose
modifications.

The tolerability of niraparib is further demonstrated by the relatively low total
discontinuation rate (15% vs. 2% for placebo) due to AEs, owing predominantly to the
effective management of most AEs by dose reductions or treatment interruptions.

In conclusion, niraparib maintenance therapy was well tolerated as treatment for patients
with platinum-sensitive OC, with the incidence of most AEs reducing significantly in later
treatment cycles due to individualised dose modification.

B.2.11 Ongoing studies

There are currently no ongoing studies for niraparib that are likely to be available in the
next 12 months for the indication being appraised in this submission.
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B.2.12 Innovation

The introduction of niraparib will be a step change in the management of OC. Niraparib
is the first PARP inhibitor with Phase 3 data to show efficacy irrespective of BRCA
status.

Despite the presence of a limited number of effective treatment options for patients with
platinum-sensitive recurrent OC, disease recurrence is inevitable and long-term survival
remains poor, with decreasing PFS after each line of therapy. A key consideration for
these patients is how to prolong disease control and delay inevitable progression and to
increase the time for which patients are considered for retreatment with platinum-based
chemotherapy. In addition, there is currently no approved maintenance treatment
available in the relapsed setting in England and Wales for patients with non-BRCAmut
OC. In patients with gBRCAmut OC just one therapy is available, following a minimum of
two prior platinum therapies for relapse (i.e. maintenance therapy after 3™ line
treatment).

Therefore, there is an urgent need to provide women with recurrent platinum-sensitive
OC, irrespective of BRCA status, a medication that can prolong the interval between
courses of chemotherapy and enable them to live longer lives without disease
progression and without impacting their QoL.
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B.2.13 Interpretation of clinical effectiveness and safety
evidence

B.2.13.1 Principal (interim) findings from the clinical evidence highlighting
the clinical benefits and harms of the technology

The efficacy and safety of niraparib as maintenance therapy for platinum-sensitive
recurrent OC irrespective of BRCA mutation has been conclusively demonstrated in
ENGOT-OV16/NOVA, a large, international, placebo-controlled, Phase 3 trial involving
over 500 patients, performed in centres in Europe and the USA/Canada, including

10 centres in the UK. Data have been reported for a median duration of follow-up of
16.9 months.

Patients were generally representative of patients who would receive niraparib in routine
clinical practice in England and Wales, including age (median, 57—-63 years across
treatment groups in the two cohorts), cancer stage at diagnosis (Stage Il or 1V, 83—95%)
and performance status (ECOG performance status 0 in 65-74% of patients and
performance status 1 in 26-34% of patients).

Niraparib pharmacological properties

There are key aspects of the pharmacological properties of niraparib which support its
ease of use in clinical practice.

¢ Niraparib is the only once-daily PARP inhibitor, with a recommended dose of
300 mg taken as three 100 mg capsules. In contrast, patients receiving olaparib
must take eight 50 mg capsules twice a day, for a total of 16 capsules per day.
This disparity in dosing and administration is due to the longer half-life of
niraparib compared with olaparib.'%?

e The biochemical features of niraparib also allow it to be taken with or without
food,'%® while olaparib must be taken on an empty stomach to avoid disrupting
the absorption of the drug.

Niraparib also benefits from a minimal risk of drug-drug interactions, with low potential for
interactions with major drug-metabolising enzymes (e.g. CYP enzymes) and drug
transporters demonstrated in in vitro studies.'® Consequently, no dose adjustment is
required for niraparib to be administered concomitantly with these therapies.

Niraparib is a potent and selective PARP-1 and PARP-2 inhibitor with high bioavailability,
wide tissue distribution and high membrane permeability, enabling effective delivery to
tumour cells. Niraparib reaches high concentrations in the tumour, delivering selective
PARP-1/2 inhibition with >90% durability that produces a persistent anti-tumour effect
with minimal off-target activity.'>'%* The high permeability of niraparib enables it to pass
the blood-brain barrier. Brain metastases are a rare occurrence in OC, but with an
increasing prevalence.'® Therefore, the ability for treatments to cross the blood-brain
barrier may provide a further benefit of niraparib.
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Efficacy

The ENGOT-OV16/NOVA trial is the first of its kind to assess the efficacy of a PARP
inhibitor in a well-designed, large, multicentre, Phase 3 RCT in patients with advanced,
recurrent OC."% It is the first trial to demonstrate statistically significant and clinically
meaningful benefit of a PARP inhibitor in all patients with platinum-sensitive, recurrent
OC, regardless of BRCA status.

In this study, patient’'s HRD status was also assessed; however, this test remains
experimental and is not clinically validated. This test is not available in clinical practice
and therefore consideration of the population by HRD status is not relevant to UK
practice.

The primary endpoint was met in both gBRCAmut and non-gBRCAmut cohorts; niraparib
demonstrated consistent, sustained, and statistically significant improvements in PFS
compared with placebo in patients with recurrent OC in response to a platinum-based
chemotherapy, regardless of BRCA mutation status.'* In the gBRCAmut cohort, patients
receiving niraparib achieved a median PFS of 21 months versus 5.5 months with
placebo, a difference of 15.5 months. This corresponds to a 73% reduction in the risk of
disease progression or death with niraparib versus placebo (HR, 0.27; p<0.001).%7:104
Although a formal indirect comparison was infeasible due to differences in study design
(see Section B.2.9), a naive side-by-side comparison with the olaparib results from
Study 19 in the BRCAmut population indicates the substantial benefit offered by
niraparib; in BRCAmut patients in Study 19 the median PFS in the olaparib-treated
patients was 11.2 months, with a difference versus placebo of 6.9 months.®

In the non-gBRCAmut cohort of the ENGOT-OV16/NOVA trial, the median PFS was

9.3 months with niraparib versus 3.9 months (HR, 0.45; 95% CI, 0.34-0.61; p<0.001) with
placebo. This means that in those patients with the non-gBRCAmut, for whom there is
currently no maintenance therapy, niraparib reduced the risk of disease progression or
death by 55% at any time.®""'%* These results are supported by robust sensitivity
analyses.

PFS results in all patient subgroups were consistent with the primary efficacy result, with
a consistent treatment effect demonstrated regardless of age (<65, 265 years), time to
progression before study enrolment, prior bevacizumab use, best overall response to
platinum therapy, and number of prior platinum or chemotherapy regimens (see
Appendix E for supporting data).'®

A key issue in the management of recurrent OS is maintaining the option of treatment
with platinum-based chemotherapy, as once patients become platinum resistant,
treatment options are limited and survival is poor.”® By prolonging PFS by the magnitude
seen in the ENGOT-OV16/NOVA ftrial, niraparib provides the opportunity for retreatment
with further lines of platinum-based chemotherapy. In both the gBRCAmut and non-
gBRCAmut cohorts, the median PFS in the placebo arm was less than 6 months, the
current cut-off for when patients would be considered for platinum retreatment. This is
particularly important for non-gBRCAmut patients who currently have no maintenance
treatment options and may otherwise progress rapidly to platinum resistance, which is
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associated with a significantly worse prognosis compared with patients who are
considered for retreatment with platinum-based chemotherapy.®

In addition to significantly increasing PFS, niraparib provides clinically meaningful and
statistically significant increases in the CFIl in both gBRCAmut and non-gBRCAmut
patients compared with placebo, providing patients more time without the toxicities of
chemotherapy.'® This is a clinically important endpoint in clinical practice, as increasing
the time before patients require further chemotherapy provides an opportunity to delay
chemotherapy-related toxicities and the associated reduction in HRQoL.

An important consideration in the use of maintenance therapy is that response to
subsequent chemotherapy is not impacted, as this can negatively affect the potential OS
benefit. For maintenance trials the EMA recognises that OS data may not be available in
a timely manner and therefore PFS2 (defined as PFS on the subsequent chemotherapy
regimen) is an important end point in ensuring that maintenance treatments do not
impact the response to subsequent treatments, negating the benefit of the first PFS. The
ENGOT-OV16/NOVA trial has demonstrated that niraparib maintenance therapy does
not impact patient’s response to subsequent lines of chemotherapy regardless of BRCA
status, as demonstrated through analyses of the time between PFS and PFS2. The time
between PFS and PFS2 was no different between niraparib and placebo, indicating that
the next line of treatment worked equally well regardless of whether patients had
received niraparib in the previous line.% As efficacy of future therapies are not
diminished, this increases the likelihood that the PFS benefit observed in the ENGOT-
OV16/NOVA trial will have a beneficial impact on OS.% At the time of database lock, OS
data were not mature.

In addition to increasing PFS, it is important that maintenance therapies do not impact a
patient’'s HRQoL during this period ‘off chemotherapy’. As discussed, chemotherapy
treatment has a detrimental impact on HRQoL, driven predominantly by the high
incidence of toxicities.'® HRQoL, as measured by EQ-5D and FOSI, was maintained
throughout the niraparib maintenance therapy period, illustrating that niraparib does not
have a detrimental affect on patient HRQoL."%

Safety

In the pivotal ENGOT-OV16/NOVA ftrial, niraparib was shown to have a predictable and
manageable safety profile in patients with platinum-sensitive, recurrent OC. The majority
of patients in both treatment groups reported at least one AE (niraparib: 100% vs.
placebo 95.5%).'% AEs associated with niraparib did not have a detrimental impact on
QoL as demonstrated by the HRQoL data presented.

The most common Grade 3 or higher AEs reported in the niraparib group were
thrombocytopenia (33.8%), anaemia (25.3%), and neutropenia (19.6%) events, with the
majority occurring within the first three cycles of treatment. There were no Grade 3 or
higher non-haematological AEs reported in more than 10% of the niraparib group. Most
AEs were well managed by dose modifications, with Grade 3 or higher haematological
AEs such as thrombocytopenia events infrequently reported beyond Cycle 3; the
incidence of Grade 3/4 thrombocytopenia events were <1% after cycle 3.'% This
illustrates the effectiveness of dose modification based on individual tolerability.
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There is concern about an increased risk of developing MDS/AML in patients treated
with PARP inhibitors.'® However, the incidence of MDS/AML was similar between the
niraparib and placebo groups in the ENGOT-OV16/NOVA trial. There were no on-
treatment deaths in either treatment arm and the principal reason for treatment
discontinuation was disease progression (52% with niraparib vs. 81% with placebo).%

B.2.13.2 Strengths and limitations of the clinical evidence base for the

technology

Strengths

The ENGOT-OV16/NOVA trial is a robust placebo-controlled, multicentre,
multinational clinical trial programme which enrolled over 500 patients with platinum-
sensitive OC.

The trial included 10 sites in the UK and enrolled patients representative of patients
who would receive niraparib in routine clinical practice in the UK. Therefore, the
patient population is representative of those in UK clinical practice, and it is expected
that the benefits reported for this trial are likely to be reflected in clinical practice in
England and Wales.

The ENGOT-OV16/NOVA trial was a comprehensive Phase 3 trial of niraparib which
demonstrated statistically significant and clinical meaningful benefit in patients with
platinum-sensitive relapsed OC, irrespective of gBRCAmut status.

The primary endpoint, PFS, is generally regarded as an appropriate endpoint to
assess the efficacy of anti-cancer therapies, and was assessed by blinded central
assessors.

o Progression in ENGOT-OV16/NOVA trial was determined by a robust,
unbiased, and blinded central review.

o In the gBRCAmut cohort, niraparib provided a 73% reduction in the risk of
progression or death and prolonged median PFS by 15.5 months, from 5.5
months for placebo to 21.0 months for niraparib (HR, 0.27; 95% CI, 0.17-0.41;
p<0.001).

o Inthe non-gBRCAmut cohort, niraparib provided a 55% reduction in the risk of
progression or death and prolonged median PFS by 5.4 months, from 3.9
months for placebo to 9.3 months for niraparib (HR 0.45; 95% CI, 0.34-0.61;
p<0.001).

o Additionally, multiple sensitivity analyses of the primary endpoint were
consistent with the analysis of the primary endpoint; demonstrating the
robustness of the clinical benefit of niraparib vs. placebo.

The secondary endpoints CFI, TEST, PFS2, are all relevant to routine clinical practice
and supported by robust analyses.

o The secondary endpoints also demonstrated statistically and clinically significant
benefits for niraparib over placebo.

o Of particular importance, niraparib reduced the risk of progression or death
following subsequent anti-cancer therapy (i.e. PFS2) in both cohorts, thus
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indicating that niraparib maintenance therapy did not adversely affect the
outcome of subsequent therapy. The risk reduction was 52% in the gBRCAmut
cohort and 31% in the non-gBRCAmut, with both being statistically significant
(p<0.05).

e The study also included assessment of HRQoL as measured using the EQ-5D-5L and
the validated disease-specific instrument, the FOSI.

Limitations

¢ The limitations of the evidence base is that OS data are currently immature. However,
the study is ongoing and mature OS data are anticipated.

B.2.13.3 End-of-life criteria

The manufacturer believes that niraparib is suitable for consideration as a ‘life-extending
treatment at the end of life’ in the non-gBRCAmut subgroup, as feedback from clinical
experts is that life expectancy in this group is anticipated to be less than 24 months.

The life expectancy of patients reported in Study 19 has previously been considered the
most appropriate source of median OS by NICE in this patient cohort.®® In Study 19, the
median OS in the non-BRCAmut cohort was 26.2 months (22.6-33.7 months) in the
placebo arm versus 24.5 months (19.8-25.0 months) in the olaparib arm.®

While the estimates from this global study are slightly higher than 2 years, we believe
based on data from other sources that these results may somewhat overestimate the
survival in non-gBRCA patients who we anticipate will be eligible for niraparib in the UK.

Evidence from published retrospective analysis of the records of 256 patients with
recurrent OC treated with second-, third-, and fourth-line chemotherapy showed the
median survival of non-gBRCAmut patients to be worse than those with a gBRCAmut
(23 months vs. 51 months; p<0.001), and less than 24 months.®!

To further understand the life expectancy of the non-BRCAmut patients in real-world
practice the results from a chart review in 5 European countries in 284 non-gBRCA mut
was analysed and compared to the results of the placebo arm of the overall cohort of
Study 19.

The chart review is being conducted in [ lcentres (] patient charts in total), in ||}
countries including the UK (] patient charts) in HGSOC patients with platinum sensitive
recurrent OS, in line with the population in this submission. An interim analysis of data
for patients between January 2016 to December 2016 looks at time since the end of 2nd
line chemotherapy.

OS Kaplan Meier data for non-BRCAmut patients that received no maintenance
treatment following 2nd line chemotherapy were collected from this chart review.
Censors included those who had not yet died by the end of the analysis period,
December 2016. This OS Kaplan Meier estimator for patients receiving routine
surveillance based on the chart review is shown in Figure 13 and compared with the OS
Kaplan Meier estimator of routine surveillance (placebo arm) from Study 19. OS Kaplan
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Meier data were digitised for the routine surveillance arm of the ITT population from
Study 19, published in Ledermann 2016, using GetData Graph Digitizer.®? Median OS
has not been reached but interim results indicate the OS in real-world practice is lower
than that seen in Study 19.

Figure 13: OS Kaplan Meier for non-BRCAmut routine surveillance patients based on chart
review data and Study 19

Abbreviations: BRCA, breast cancer susceptibility gene; KM, Kaplan Meier; OS, overall survival

Thus, multiple sources have confirmed the clinical expert opinion that the median life
expectancy of non-gBRCAmut recurrent OC patients is less than 24 months.

In the ENGOT-OV16/NOVA study a 5.4 month benefit in median PFS was seen for
niraparib non-gBRCAmut patients compared to placebo patients.

In the absence of mature OS data, PFS2 has been recognised by the EMA as an
important surrogate endpoint to determine whether efficacy in one line of therapy leads
to a negative impact in subsequent lines of chemotherapy. The importance of PFS2 has
also been recognised by the ERG in the appraisal of NICE TA381 for olaparib.'” PFS2
analysis was included as an endpoint in the ENGOT-OV16/NOVA study, showing that
niraparib maintenance therapy did not adversely affect the response to subsequent
chemotherapy. PFS2 was longer in the niraparib group than the placebo group in both
the gBRCAmut group (HR 0.48, p=0.006) and in the non-gBRCAmut group (HR 0.69,
p=0.03). The time between PFS and PFS2 was also analysed, showing no difference
between the niraparib and placebo groups, indicating equal efficacy of the next line of
treatment regardless of whether patients had previously received niraparib or placebo.
Therefore, niraparib maintenance therapy did not adversely affect the response to
subsequent chemotherapy. This increases the likelihood that PFS benefit will translate to
OS benefit.

In addition, as previously discussed, the use of platinum based chemotherapy is a key

aspect of the treatment of OC. The extension of PFS seen with niraparib is anticipated to

Company evidence submission template for Niraparib for ovarian cancer [ID1041]
© TESARO (2017). All rights reserved 84



increase the likelihood of patients being considered for further platinum based
chemotherapy. Given the difference in prognosis between patients who are considered
for platinum and those who are not, this could further amplify the impact of PFS on OS.
When considering the correlation between OS and PFS for niraparib treated patients it is
important to consider evidence from the relevant patient population; i.e platinum
sensitive recurrent OC patients treated with a drug with a similar mechanism of action.
Therefore it would not be appropriate to use published sources of correlation between
OS and PFS in other OC settings for estimating this relationship for niraparib treated
patients. We believe that Study 19 for olaparib provides the best data source to estimate
this relationship for niraparib, as this study was conducted in a similar patient population
as the ENGOT-OV16/NOVA study, and the mechanism of action of olaparib is similar.
We used data from the BRCA mutated patients in Study 19 to estimate this relationship,
as this reflects the licensed population, where treatment benefit for olaparib is more
clearly established.

To analyse the mean PFS benefits compared with the mean OS benefits from Study 19,
PFS and OS Kaplan Meier data were digitised for the routine surveillance and olaparib
arms of the licensed BRCAmut 2L+ population from Study 19 using GetData Graph
Digitizer. PFS and OS Kaplan Meier data were obtained from Ledermann 2016 and the
olaparib NICE TA381 manufacturer submission, respectively.®82

Table 22 reproduced from Section B.3.3.2.1, reports the mean PFS and OS for routine
surveillance and olaparib based on best fitting parametric distributions and reports
restricted means based on the Kaplan Meier data only. The difference between the
mean PFS and OS is 0.39 and 1.33 years, respectively. As such, one can calculate that
mean OS benefit is 3.40 (1.33/0.39) times that of mean PFS benefit when considering
means calculated by parametric curves. As expected, the restricted mean differences
were less than mean differences as calculated by parametric curves. The resulting mean
differences between the restricted mean PFS and OS were 0.27 and 0.59 years,
respectively. As such, one can calculate that mean OS benefit is 2.23 (0.59/0.27) times
that of mean PFS benefit when considering restricted means based on Kaplan Meier
data.

Table 22: Mean OS benefit compared to the mean PFS benefit from Study 19
Routine Olaparib Difference Mean OS difference /
surveillance P Mean PFS difference
Kaplan Meier data
Restricted
mean PFS 0.42 0.68 0.27
) 2.23
Restricted 2.84 3.43 0.59
mean OS
Lognormal fitted parametric distribution
Mean PFS 0.41 0.80 0.39
3.40
Mean OS 3.48 4.81 1.33

Abbreviations: OS, overall survival; PFS, progression-free survival.
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Both the parametric survival modelling and restricted mean modelling approaches
concluded a greater than 1:2 relationship between mean PFS benefit and mean OS
benefit, with the relationship based on parametric means being greater than 1:3.

In this submission, whilst acknowledging the lack of long-term data to validate this
relationship for niraparib, a conservative assumption is made regarding the OS benefits
observed for niraparib. OS benefit for niraparib is assumed to be twice the mean PFS
benefit as calculated in Section B.3.3.2.1.

Therefore, based on an observed median PFS extension of 5.4 months for niraparib
versus placebo in the non-gBRCAmut group (in the ENGOT-OV16/NOVA study) and a
conservative approach of OS benefit being twice PFS benefit, niraparib is expected to
provide >3 months extension to life and therefore will meet the end-of-life criteria.

Niraparib has been granted orphan designation (OD Number EU/3/10/760, Treatment of
OC). The number of eligible patients in England and Wales is 636 after second-line
therapy and 55 patients after third-line therapy (see Table 23).

Table 23: Estimated number of patients without a gBRCAmut who are eligible for
maintenance treatment with niraparib after second- and third-line chemotherapy

Second-line chemotherapy Percentage Number of Patients
Number of UK patients treated with 2™ line
. - 1,596
platinum chemotherapy®
Number of England and Wales patients
treated with 2M line platinum 89 1,415
chemotherapy®
Number of patients responding to 2™ line 56 792
i 95
platinum chemotherapy
Number of 2™ line gBRCAmut patients 20 158
Number of 2™ line non-gBRCAmut 80 634
Third-line chemotherapy
Number of UK patients treated with 3 line 256
i 93 -
platinum chemotherapy
Number of England and Wales patients
treated with 3™ line platinum 89 227
chemotherapy?®
Number of patients responding to 3 line
. 32 73
platinum chemotherapy?9®
Number of 3 line gBRCAmut patients 25 18
Number of 3 line non-gBRCAmut 75 54

Abbreviations: gBRCAmut, germline breast cancer susceptibility gene mutation; non-gBRCAmut, non-
germline breast cancer susceptibility gene mutation; UK, United Kingdom
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Table 24: End-of-life criteria

with a short life
expectancy, normally
less than 24 months

e Evidence from published data has shown the survival of non-gBRCAmut patients to be worse than
those with the gBRCA mutation.

e The life expectancy of patients reported in Study 19 has previously been considered the most
appropriate source of median OS by NICE in this patient cohort.%°

¢  When reviewing OS in the non-gBRCAmut cohort, OS is reported as 26.2 months (22.6—-33.7 months)
in the placebo arm versus 24.5 months (19.8—25.0 months) in the olaparib arm, equalling a 1.7 month
reduction.83

o While the estimates from this global study are slightly higher than 2 years, we believe based on data
from other sources that these results may somewhat overestimate the survival in non-gBRCAmut
patients who we anticipate will be eligible for niraparib in the UK.

e A retrospective analysis of the records of 256 patients with recurrent OC treated with second-, third-,
and fourth-line chemotherapy showed the median survival of non-gBRCAmut patients to be worse than
those with a gBRCAmut (23 months vs. 51 months; p<0.001), and less than 24 months.*!

¢ In further support, initial data from a chart review conducted in .centres in l countries including the
UK specifically in the patient population in this submission has shown survival in real-world clinical
practice to be lower than that observed in Study 19 for the non-BRCAmut population.

e Thus, multiple sources have confirmed the clinical expert opinion that the median life expectancy of
non-gBRCAmut recurrent OC patients is less than 24 months.

Criterion Data available Reference in
submission

The treatment is e The survival of non-gBRCAmut patients is expected to be less than 24 months Section B.1.3.5,

indicated for patients Page 35

Section B.2.13.3,
Page 83

There is sufficient
evidence to indicate
that the treatment
offers an extension
to life, normally of at
least an additional 3
months, compared
with current NHS
treatment

e PFS2 has also been recognised by the EMA as an important surrogate endpoint due its relationship
with the time taken to reach OS in maintenance trials. The importance of PFS2 has also been
supported by the ERG in the appraisal of NICE TA381 for olaparib.0”

e Analysis of PFS2 minus PFS was included as an endpoint in the ENGOT-OV16/NOVA study, showing
that niraparib maintenance therapy did not adversely affect the response to subsequent chemotherapy.
This increases the likelihood that PFS benefit will translate to OS benefit.

e Patients who have prolonged PFS are also more likely to be considered for platinum treatment in the
susbsequent line of therapy. Given the difference in prognosis between patients who are considered for
platinum and those who are not, this could further amplify the impact of PFS on OS.

Section B.1.3.5,
Page 35

Section B.2.4.3,
Page 51

Section B.2.6.3.4,
Page 63

Section B.2.13.3,
Page 83
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Criterion Data available Reference in
submission

e When considering the correlation between OS and PFS for niraparib treated patients it is important to
consider evidence from the relevant patient population; i.e. platinum sensitive recurrent OC patients
treated with a drug with a similar mechanism of action. Therefore it would not be appropriate to use
published sources of correlation between OS and PFS from other OC studies for estimating this
relationship for niraparib treated patients.

e The most appropriate source of PFS to OS benefit would therefore come from the Study 19 for olaparib,
which is the same patient population as the ENGOT-OV16/NOVA study.

e To assess the relationship between mean PFS and OS benefit an analyis of the BRCAmut subgroup in
Study 19 was undertaken. This population was selected as the licensed population for olaparib in which
treatment benefit is known. Mean OS benefit was found to be 2.2 to 3.4 times the PFS benefit. This
indicates that in this patient population, it could be expected that OS will be at least twice the PFS
benefit observed.

e Based on an observed median PFS extension of 5.4 months for niraparib versus placebo in the non-
gBRCAmut group (in the ENGOT-OV16/NOVA study), a conservative approach of OS benefit being
twice the PFS benefit, niraparib is expected to provide >3 months extension to life.

Abbreviations: EMA, European Medicines Agency; ERG, Expert Review Committee; gBRCAmut, germline breast cancer susceptibility gene mutation; non-gBRCAmut, non-
germline breast cancer susceptibility gene mutation; NHS, National Health Service; NICE, National Institute of Health and Care Excellence; OC, Ovarian cancer; OS, Overall
survival; PFS, progression-free survival; PFS2, Progression-free survival on next line of therapy; UK, United Kingdom
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B.3. Cost effectiveness

B.3.1 Published cost effectiveness studies

An economic SLR was performed to identify published economic evidence for
maintenance therapy in the treatment of recurrent OC to November 2016 with an update
performed in June 2017. This SLR sought to identify both cost-effectiveness studies and
cost and resource use studies. Please see Appendix G for the methods used to identify
relevant studies, and the description and quality assessment of any identified studies.

A summary of the published cost effectiveness studies is provided in Table 25.
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Table 25: Summary of other cost-effectiveness evaluations

for the treatment of
patients with BRCA
— mutated platinum
sensitive recurrent
ovarian cancer
(PSROC)

Model design: Markov
model

Time horizon: Lifetime

Model entry disease
state:

PSROC

Health states:
NR

Discount rates:
3.5%

Citation Objective Summary of model Interventions Base-case Base case Base-case Sensitivity
assessed effectiveness cost results ICERs analyses
results conducted

Treatment intervention evaluations
Mylonas et To conduct an Region, currency: Olaparib Olaparib vs. Total lifetime 63,046€/LY DSA, PSA
al.,'% 2016 economic evaluation | Greece, Euros Watch and wait | Watch and cost per gained
(abstract) comparing olaparib Wait: patient: 82,799€/QALY

with "Watch and . Discounted Olaparib:

Wait” treatment AnaIyS|s type: CEA, CUA QALYs: 0.89 85’7p1 6€

strategy, tf?le. | greater Watch and

common clinica Perspective: . it

practice in Greece, : p YSFC: 1.34 Wait: 12,144€

Third party payer greater
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maintenance
treatment versus
‘watch and wait’ in
patients with BRCA-
mutated platinum-
sensitive, relapsed
ovarian cancer that
excludes the costs
of BRCA mutation
testing

Markov model

Time horizon: 15 years

Model entry disease
state:

PSROC, PF

Health states:
PFD, FST, SST, death

Discount rates:
3.5%

Citation Objective Summary of model Interventions Base-case Base case Base-case Sensitivity
assessed effectiveness cost results ICERs analyses
results conducted

AstraZeneca, | To provide the most | Region, currency: Olaparib, 400 LYG Total average | £81,063/QALY | DSA, PSA
2015 (NICE | appropriate UK, £ mg BID Olaparib: 3.55 | costs gained
TA381) incremental cost- Observation Observation: Olaparib:

effectiveness ratio £82 041

ib within i Analysis type: CUA 2.38 ’

for olaparib within its ysIS typ .

. o Observation:

licensed indication, £9.898

compared with Perspective: QALYs ’

standard of care Olaparib: 2.58

based on an NHS and PSS Ob P tion:

economic evaluation 1 Gss)erva lon:

of olaparib Model design: Semi ’
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Citation Objective Summary of model Interventions Base-case Base case Base-case Sensitivity
assessed effectiveness cost results ICERs analyses
results conducted
Smith et al., To determine the Region, currency: US, Olaparib NR Total costs in BRCA DSA
201510 cost-effectiveness of | $USD Observation USD (Millions) | mutation:
(abstract) olaparib as (placebo) $135,672 / PF-
maintenance . LYS
Analysis type: CEA BRCA )
therapy for PSROC mutation: Wild type
Do BRCA:
Perspective: Observation: $315,840 / PF-
NR 355 LYS
Olaparib: $91.3
Model design: NR )
Wild type
. _ BRCA:
Time horizon: NR Olaparib:
$244 1
Model entry disease
state:
PSROC, PF
Health states:
PFD
Discount rates:
NR
Smith et al., To determine the Region, currency: US, Olaparib PFS (months) | Total costs in Germline DSA
201510 cost-effectiveness of | $USD Observation used to USD (Millions) | BRCA 1/2:
olaparib as (placebo) estimate LYS $258,864/PF-
maintenance Analysis type: CEA Germline LYS
therapy for PSROC ysis type: BRCA
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licensed indication,

compared with
standard of care
based on an

Perspective: NHS and
PSS

gained

Citation Objective Summary of model Interventions Base-case Base case Base-case Sensitivity
assessed effectiveness cost results ICERs analyses
results conducted
Perspective: Germline Observation: Wild type
Observation: Olaparib: ﬁ$%07552/PF'
Model design: Decision 4.3 Olaparib: $169.2
. 11.2
analytic model
wild-type
. . wild-type BRCA
Time horizon: NR
BRCA Observation:
. Observation: $22.1
Mode.l entry disease 5.5 Olaparib: Olaparib:
state: 7.4 $444.2
PSROC, PF
Health states:
PFD, PD
Discount rates:
NR
BRCA testing evaluations
AstraZeneca, | To provide the most | Region, currency: Olaparib Total weighted | Total weighted | Average No
201558 (NICE | appropriate UK, £ Observation QALYs for incremental weighted ICER
TA381) incremental cost- BRCA testin BRCA testing: | costs for BRCA | for BRCA
effectiveness ratio . 9 6.37 testing: testing:
for olaparib within its | Analysis type: CUA £389,665 £61,159/QALY
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PARP inhibitor is

Citation Objective Summary of model Interventions Base-case Base case Base-case Sensitivity
assessed effectiveness cost results ICERs analyses
results conducted
economic evaluation
that accounts for the | \jodel design: Semi
costs of BRCA Markov model with 2nd
mutation testing in stage appended for
PSROC, and the BRCA testing, adapted
costs and benefits of | from NICE CEA CG164
expanding BRCA-
mutation testing to )
family members of | Region, currency:
relapsed OC
patients undergoing | Time horizon: 50 years
BRCA-mutation
testing as a pre-
requisite in Model entry disease
consideration of state:
olaparib as a PSROC, PF
potential treatment
option Health states:
PFD, FST, SST, death
Discount rates:
3.5%
Alvarez- To determine Region, currency: Olaparib PFS (mean Average costs | BRCA1/2 DSA
Secord et al., | whether global use | ys $usD Observation months) used testing vs
201311 of a PARP inhibitor BRCA1/2 to estimate Olaparib: observation:
or the use of Analvsis ¢ CEA mutation LYS $70p300. $193,442/PF-
. nalysis type: '
BRCA1/2 mutation ysistyp testing and BROA1/2 YLS
testing to direct treat mutation | Olaparib: 9.2 | tesfing:
treatment with a Perspective: carriers with $30 478
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treatment of
platinum sensitive
recurrent high-grade
serous OC following
response to CT; (2)
To determine

Perspective:
NR

Model design: Modified
Markov decision analysis

progression

vs observation:
$213,166/PF-
YLS

Citation Objective Summary of model Interventions Base-case Base case Base-case Sensitivity
assessed effectiveness cost results ICERs analyses
results conducted
potentially cost- Societal perspective olaparib to BRCA1/2 Observation: olaparib vs
effective for progression testing: 7.1 $18,960 BRCA1/2
maintenance . o Observation: testing:
5234, 126PF-
platinum-sensitive ¥ YLS
high-grade serous
ocC Time horizon: 12 months
Model entry disease
state:
PSROC, PF
Health states:
PFD, PD
Discount rates:
NA
Alvarez- (1) To determine Region, currency: Olaparib NR NR Olaparib vs DSA
Secord et al., | whether use of a USs, $USD Observation observation:
201212 PARRP inhibitor is $233,847/PF-
. HR defect
(abstract) potentially cost- . YLS
effective for Analysis type: CEA testho and
. reat positives
maintenance with olaparib to BRCA testing
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Citation

Objective

Summary of model

Interventions
assessed

Base-case
effectiveness
results

Base case
cost results

Base-case
ICERs

Sensitivity
analyses
conducted

whether a test for
HR defects is
potentially cost-
effective in the same
population.

Time horizon: 12 months

Model entry disease
state:

PSROC, PF

Health states:
PFD, PD

Discount rates:
NA

Abbreviations: £, British pounds; BID, twice per day; CEA, cost-effectiveness analysis; CUA, cost-utility analysis; DSA, deterministic sensitivity analysis; FST, first subsequent
therapy; HR, homologous recombination; ICER, incremental cost-effectiveness ratio; LYS, life-years saved; M, millions; mg, milligrams; NA, not applicable; NHS, National

Health Service; NICE, National Institutes for Clinical Excellence; NR, not reported; OC, ovarian cancer; PARP, poly (ADP-ribose) polymerase; PD, progressive disease; PF,
progression-free; PFD, progression-free disease; PSA, probabilistic sensitivity analysis; PSROC, platinum-sensitive recurrent ovarian cancer; QALY, quality adjusted life-year;
SA, sensitivity analysis; SST, second subsequent therapy; UK, United Kingdom; US, United States; USD, American dollars; YLS, years of life saved.
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B.3.2 Economic analysis

A total of seven cost-effectiveness studies in six reports were identified from the economic
SLR.88108-112 Foyr reports assessed the cost-effectiveness of treatment interventions and all
four were in maintenance therapy with olaparib.#8.100110.108 Three reports assessed the cost-
effectiveness of BRCA mutation testing and subsequent therapy with olaparib.e8-112.111

Among the seven cost-effectiveness studies identified, a total of four cost-effectiveness
model structures were reported; decision analytic, semi-Markov, Markov and modified
Markov_68,109,110,108,112,111

The number and definition of model health states were reported in three of the cost-
effectiveness models. Two of the cost-effectiveness models had two health states:
progression-free disease (PFD) and progressive disease (PD).100110.112111 The other cost-
effectiveness model, developed as part of the olaparib NICE TA381, was constructed of four
health states: PFD; first subsequent therapy (FST); second subsequent therapy (SST); and
death® However, NICE criticised this model structure during their review; NICE preferred a
more conventional three health state model structure based on PFD, PD, and death.''®

The model time horizon was reported for three of the cost-effectiveness models and included
12 months, 15 years and a lifetime horizon.68.108.112.111

A discount rate of 3.5% applied to costs and outcomes was reported for two of the cost-
effectiveness models and this is consistent with the NICE reference case.¢108

The cost-effectiveness analyses, particularly the olaparib cost-effectiveness analysis
reviewed by NICE,® are useful for informing this economic analysis. It is clear that health
states based on PFD, PD and death is preferred by NICE, and a structure allowing for the
evaluation of long-term costs and benefits should be adopted to ensure all differences in
costs and outcomes are captured in the analysis.

Whilst we acknowledge the precedence and advantage of using Markov models to capture
long-term costs and benefits in OC, the immaturity of OS data with niraparib would inhibit the
construction of robust or clinically plausible OS curves for niraparib (please see Appendix L);
this is a key component of such models whereby the survival curves are used to model
transitions between health states. In light of this inherent limitation, we have adopted a
model structure which has been accepted in OC''4''® but does not necessitate the
construction of an OS curve for niraparib. See Section B.3.2.2.

B.3.2.1 Patient population

The patient population considered is adult patients with platinum-sensitive recurrent high-
grade serous epithelial ovarian, fallopian tube, or primary peritoneal cancer who are in
complete or partial response to platinum-based chemotherapy. This population is in line with
the population defined in the NICE scope and decision problem (Table 1) and falls within the
anticipated licence for niraparib.

The clinical trial population for ENGOT-OV16/NOVA compared maintenance therapy with
niraparib versus placebo in patients with platinum-sensitive, recurrent, high-grade, serous
ovarian, fallopian tube, or primary peritoneal cancer who had previously received at least 2
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platinum-based regimens and were responsive (partial or complete) to their last platinum-
based chemotherapy.' 9%

The trial was designed to include two separate patient cohorts, with randomisation and
statistical analysis conducted on each group separately:

e Patients with a deleterious germline BRCA mutation or genetic variant, or a
suspected deleterious mutation (gBRCAmut cohort)

¢ Patients without the hereditary germline BRCA mutation (non-gBRCAmut cohort).

Therefore as per trial design and the statistical analysis plan, and following advice provided
by the Evidence Review Group (ERG) during the NICE scoping discussion, two separate
populations are presented for the cost-effectiveness analysis: gBRCAmut and non-
gBRCAmut.

B.3.2.2 Model structure

A decision analytic model was constructed in Microsoft® Excel to estimate the costs and
QALYs of a hypothetical cohort of adult patients with platinum-sensitive recurrent high-grade
serous epithelial ovarian, fallopian tube, or primary peritoneal cancer who are in complete or
partial response to platinum-based chemotherapy.

As discussed in Section B.3.2, the choice of model was based on the modelling approach
taken by the technology assessment group during the NICE Multiple Technology Appraisal
(MTA) for OC treatments (TA91),"™ which permitted the estimation of mean PFS and OS to
characterise the clinical benefits of each treatment, rather than modelling transitions
between PFD, PD and Dead health states. Therefore, no cycles and subsequently no half-
cycle correction was applied in the model.

As discussed in Section B.3.2, the immaturity of OS data with niraparib would inhibit the
construction of robust OS curves for niraparib (Appendix L). Since the model structure
adopted in TA91 does not necessitate the construction of an OS curve for niraparib, it was
considered that adopting such a structure would reduce residual uncertainties associated
with calculating OS for niraparib.

The model consists of the following three health states: PFD, PD and Dead as depicted in
Figure 14. The PFD health state has been modelled to represent those patients on or off
treatment without disease progression according to RECIST v1.1 and clinical criteria defined
as per the ENGOT-OV16/NOVA trial protocol. The PD health state has been modelled to
represent those patients with disease progression according to RECIST v1.1 and clinical
criteria defined as per the ENGOT-OV16/NOVA ftrial protocol.

In a similar fashion to TA91'" and aligned with the clinical pathway of care described in
Section B.3.3, upon commencement of maintenance treatment, patients enter the model in
the PFD health state. Patients transition to the PD health state after the mean PFS time
point, based on the mean PFS by treatment arm, derived from the ENGOT-OV16/NOVA ftrial
for niraparib and routine surveillance, and from Study 19 for olaparib as discussed in Section
B.3.3.1. Patients then remain in the PD health state for the mean period of time calculated
as the difference between mean OS and mean PFS. Mean OS is calculated by treatment
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arm and derived from Study 19 for routine surveillance and olaparib, with niraparib OS
benefit extrapolated from niraparib PFS benefit as discussed in Section B.3.3.2.

Figure 14: Model structure

KEY: PAD; progression-ree disease, PD; progressed disease, OS; overall survival

Costs and QALYs for each treatment were accumulated based on the mean time spent in
the PFD and PD health states from which incremental results and the cost per QALY are
determined.

The choice of modelling PFD and PD health states is intended to capture important
differences in costs and quality of life within OC in a similar fashion to other model structures
as discussed in Section B.3.2. PFD captures the costs and consequences of maintenance
treatment, monitoring, and adverse events, whilst PD captures the costs and consequences
of subsequent chemotherapy, monitoring and terminal care. Therefore, the model captures
the key elements of care for patients with platinum-sensitive recurrent high-grade serous
epithelial ovarian, fallopian tube, or primary peritoneal cancer from the time they begin
maintenance treatment to when they complete subsequent chemotherapy and enter terminal
care.

B.3.2.2.1 Key features of the de novo analysis

The key features of the de novo analysis with justification are presented in Table 26 and
compared with previous NICE technology appraisals in OC (TA381, TA389, TA91 and
TA222).
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Table 26: Features of the de novo analysis

Factor Previous appraisals Current appraisal
TA381"13 TA389%7 TA91114 TA22214 Chosen values Justification
(replaced TA91
and TA222)

Time horizon 15 years Lifetime (15 Lifetime Lifetime Lifetime The time horizon for estimating

years) clinical and cost-effectiveness
should be sufficiently long to reflect
all important differences in costs or
outcomes between the
technologies being compared.''®
Therefore, a lifetime horizon was
chosen since patients accumulate
differential costs and QALY's until
death. This is aligned with previous
appraisals in OC.

Cycle length 1 month N/A - The N/A - The N/A - The N/A The estimation of mean PFS and
estimation of estimation of estimation of OS was used to characterise the
mean PFS and mean PFS and mean PFS and clinical benefits of each treatment.
OSwas usedto | OSwasusedto | OS was used to Therefore, no cycles and
characterise the | characterise the | characterise the subsequently no half-cycle
clinical benefits clinical benefits clinical benefits correction was applied in the
of each of each of each model. This is aligned with the
treatment treatment treatment following previous appraisals in

OC; TA389, TA91, and TA222.

Were health Yes Yes Yes Yes Yes NICE reference case.'®

effects measured

in QALYs; if not,

what was used?

Discount of 3.5% Yes Yes Yes Yes Yes NICE reference case.''® Due to the

for utilities and
costs

model structure (Section B.3.2.2),
the exponential discounting method
was used whereby costs and
QALYs were discounted
continuously based on the time
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Factor Previous appraisals Current appraisal
TA381"13 TA389%7 TA91114 TA22214 Chosen values Justification
(replaced TA91
and TA222)

spent in the model health states.
The instantaneous rate of 3.44%
(Ln[1.035]) was therefore
considered.
The impact of alternative discount
rates has been tested in sensitivity
analyses (Table 68).

Perspective UK NHS PSS UK NHS PSS UK NHS PSS UK NHS PSS UK NHS PSS NICE reference case.'®

(NHS/PSS)

Treatment waning | Not reported Not reported Not reported Not reported N/A Treatment effect is based on

effect?

extrapolated curves with sufficient
data to inform the extrapolations.

Source of utilities Progression-free | EQ-5D from the | PFD health EQ-5D from the | PFD health state: | NICE reference case''® for PFD
health state: OVA-301 trial state: Study by OVA-301 trial EQ-5D from the
FACT-O Tengs and ENGOT-
mapped to EQ- Wallace OV16/NOVA trial NI(.:E reference case''® for PfD
5D from Study PD health state: PD health state: adjusted by the decrement of PFD
19 : . to PD as used in previous TAs in
Study by Brown EQ-5D from the 0Cs?
First and second and Hutton ENGOT-
subsequent (breast cancer OV16/NOVA trial
treatment heath patients) adjusted by the
state: EQ-5D decrement of
from the OVA- PFD to PD from
301 trial the OVA-301 trial
Source of costs Sources of cost | Drug costs Sources of cost | Sources of cost | Sources of cost NICE reference case."'®
data included sourced from data included data included data included the
the British the British the British the British British National
National National National National Formulary for
Formulary and Formulary and Formulary for Formulary for drug costs, and
the NHS drug costs, data | drug costs, and
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Factor

Previous appraisals

Current appraisal

TA381'13 TA389%7 TA91114 TA22214 Chosen values Justification
(replaced TA91
and TA222)
Commercial national cost submitted by national cost national cost
Medicines Unit sources manufacturers, databases databases
for drug costs, and national

and national
cost databases

(NHS Reference
Costs)

cost sources
(Unit Costs of
Health and
Social Care)

(National Tariffs;
NHS Reference
Costs)

(NHS Reference
Costs)

Abbreviations: EQ-5D, European Quality of Life Scale, 5-Dimensions; FACT-O, functional assessment of cancer therapy-ovarian; N/A, not applicable; PD, progressed disease;
PFD, progression-free disease; PFS, progression-free survival; PSS, personal social services; NHS, National Health Service; NICE, National Institutes for Clinical Excellence;

OC, ovarian cancer; QALY, quality adjusted life-year; TA, technology appraisal; UK, United Kingdom.
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B.3.2.3 Intervention technology and comparators

The comparators considered are in line with the comparators defined in the NICE scope and
decision problem (Table 1).

For the non-gBRCAmut population, routine surveillance was considered for patients who had
previously received at least 2 or more platinum-based regimens and were responsive (partial
or complete) to their last platinum-based chemotherapy; denoted hereinafter as non-
gBRCAmut 2L+.

For the gBRCAmut population, routine surveillance was considered for patients who had
previously received 2 platinum-based regimens and were responsive (partial or complete) to
their last platinum-based chemotherapy; denoted hereinafter as gBRCAmut 2L.

In addition for the gBRCAmut population, olaparib was considered for patients who had
responded to the third or subsequent course of platinum-based chemotherapy; denoted
hereinafter as gBRCAmut 3L+.

No treatment continuation rule has been applied for niraparib, routine surveillance or
olaparib, although as previously explained in Section B.1.2, patients will stop treatment due
to disease progression or unacceptable toxicity.

B.3.3  Clinical parameters and variables

The effectiveness of niraparib, routine surveillance and olaparib were calculated as the
treatment-specific mean PFS, OS, and time on maintenance treatment (TOMT) based on
ENGOT-OV16/NOVA (for niraparib and routine surveillance) and Study 19 (for olaparib).

Routine surveillance is assumed to be captured by the placebo arm in the ENGOT-
OV16/NOVA trial, hereinafter referred to as routine surveillance only. Although SOLO-2 has
recently been published for olaparib the trial used a different formulation and dosing to the
current licensed product that was assessed as part of NICE TA381; these data were
therefore not considered relevant to this submission.

For the comparison of niraparib and olaparib, a formal indirect comparison comparing
niraparib and olaparib is not possible (Section B.2.9). However, a naive side-by-side
comparison of the niraparib PFS results in the ENGOT-OV16/NOVA trial (median difference
15.5 months) with the olaparib PFS results from Study 19 (median difference 6.9 months) in
the gBRCA population indicates that niraparib may have a substantial benefit in PFS gain
compared to olaparib. As such a naive comparison of estimated mean PFS and estimated
mean OS has been conducted to capture the potential benefit of niraparib. The methods of
which are described in Sections B.3.3.1.3, B.3.3.2.4 and B.3.3.3.3.

B.3.3.1 Progression-free survival

B.3.3.1.1 non-gBRCAmut 2L+

Non-gBRCAmut 2L+ PFS Kaplan Meier data by treatment arm, niraparib and routine
surveillance, were collected from the ENGOT-OV16/NOVA trial. In order to extrapolate PFS
over a lifetime horizon and obtain mean PFS for each treatment, parametric distributions
were fit to the Kaplan Meier data by treatment arm. NICE Decision Support Unit (DSU)
guidelines were followed in selecting and fitting the following six parametric distributions to
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the Kaplan Meier data using R: Exponential, Weibull, Gompertz, Log-logistic, Lognormal and
Generalised Gamma.'”

The best fitting distribution between the treatment arms was chosen by statistical
consideration (Akaike Information Criterion [AIC] and Bayesian Information Criterion [BIC])
and visual inspection of the fitted curve against the Kaplan Meier data to ensure the survival
distributions closely predicted the observed PFS events. The lower the AIC and BIC the
better fit the distribution is to the observed data. Table 27 summarises the AIC and BIC
scores for each survival distribution. These statistical goodness of fit measures found that
the Generalised Gamma distribution was a significantly better fit for niraparib and routine
surveillance compared to other distributions. The Kaplan Meier and parametric distributions
for niraparib and routine surveillance are presented in Figure 15 and Figure 16, respectively.
Upon visual inspection it can be observed that the Generalised Gamma distribution fits the
data reasonably well. However, the long tail of the Generalised Gamma suggests patients
may be progression-free beyond 40 years. Upon advice from a clinical expert in OC, this
was deemed clinically unrealistic, and therefore the distribution was capped at a
recommended 20 years such that patients could not be progression-free after 20-years. In
addition, a rule was applied to routine surveillance such that the proportion of patients
progression-free at any time point cannot be greater than the proportion of patients alive.
This was only applied to routine surveillance since there is no OS curve for niraparib as
discussed in Section O.

Using the Generalised Gamma distribution in the base-case with a 20 year cap applied to
both treatments and ensuring PFS is less than OS for routine surveillance (Figure 17), the
mean PFS was calculated as the area under the curve (AUC) using the following trapezium
rule:

f:f(:t)d:c% (b—a.)w

The non-gBRCAmut 2L+ mean PFS for niraparib and routine surveillance were 2.46 years
and 1.14 years, respectively. Applying an instantaneous discount equates to 2.35 years and
1.12 years, respectively.

Table 27: Goodness of fit statistics for the non-gBRCAmut 2L+ PFS parametric distributions

Curve Niraparib Routine surveillance
AlC BIC AIC BIC
Exponential 924.60 928.05 532.01 534.76
Weibull 920.10 927.01 527.59 533.08
Gompertz 926.59 933.50 533.67 539.16
Log-logistic 903.71 910.62 499.36 504.85
Lognormal 895.81 902.72 497.91 503.40
Generalised gamma 885.86 896.23 478.25 486.48

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.Lower AIC/BIC indicates
better fit. Best fitting curve.
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Figure 15: Kaplan Meier and parametric distributions for niraparib PFS non-gBRCAmut 2L+
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Figure 16: Kaplan Meier and parametric distributions for routine surveillance PFS non-

gBRCAmut 2L+
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Figure 17: Kaplan Meier and Generalised Gamma distribution for niraparib and routine
surveillance PFS non-gBRCAmut 2L+ with 20 year cap applied and ensuring PFS is less than
os
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B.3.3.1.2 gBRCAmut 2L

A similar process was applied for gBRCAmut 2L PFS. Kaplan Meier data by treatment arm,
niraparib and routine surveillance, were collected from the ENGOT-OV16/NOVA trial. In
order to extrapolate PFS over a lifetime horizon and obtain mean PFS for each treatment,
parametric distributions were fit to the Kaplan Meier data by treatment arm. NICE DSU
guidelines were followed in selecting and fitting the following six parametric distributions to
the Kaplan Meier data using R: Exponential, Weibull, Gompertz, Log-logistic, Lognormal and
Generalised Gamma.'"”

The best fitting distribution by treatment arm was chosen by statistical consideration (AIC
and BIC) and visual inspection of the fitted curve against the Kaplan Meier data to ensure
the survival distributions closely predicted the observed PFS events. The lower the AIC and
BIC the better fit the distribution is to the observed data. Table 28 summarises the AIC and
BIC scores for each survival distribution. These statistical goodness of fit measures found
that the Lognormal distribution was the best fit for niraparib and routine surveillance. The
Kaplan Meier and parametric distributions for niraparib and routine surveillance are
presented in Figure 18 and Figure 19, respectively. Similarly to non-gBRCAmut, some
patients were progression-free after 20-years which was deemed clinically unrealistic by a
clinical expert in OC. Therefore the distribution was capped at a recommended 20 years
such that patients could not be progression-free after 20-years. In addition, a rule was
applied to routine surveillance such that the proportion of patients progression-free at any
time point cannot be greater than the proportion of patients alive. This was only applied to
routine surveillance since there is no overall survival curve for niraparib as discussed in
Section B.3.3.2.3.

Using the Lognormal distribution in the base-case with a 20 year cap applied to both
treatments and ensuring PFS is less than OS for routine surveillance (Figure 20), the mean
PFS was calculated as the AUC using the following trapezium rule:
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The gBRCAmut 2L mean PFS for niraparib and routine surveillance were 3.63 years and

0.66 years, respectively. Applying an instantaneous discount equates to 3.41 years and 0.66
years, respectively.

Table 28: Goodness of fit statistics for the gBRCAmut 2L PFS parametric distributions

Curve Niraparib Routine surveillance
AlC BIC AlC BIC
Exponential 214.34 216.59 135.51 136.91
Weibull 214.80 219.30 135.75 138.56
Gompertz 216.09 220.59 137.50 140.30
Log-logistic 213.91 218.40 130.89 133.69
Lognormal 212.85 217.35 130.44 133.24
Generalised gamma 214.56 221.31 130.53 134.73

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.Lower AIC/BIC indicates
better fit. Best fitting curve.
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Figure 18: Kaplan Meier and parametric distributions for niraparib PFS gBRCAmut 2L
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Figure 19: Kaplan Meier and parametric distributions for routine surveillance PFS gBRCAmut
2L
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Figure 20: Kaplan Meier and Lognormal distribution for niraparib and routine surveillance PFS
gBRCAmut 2L with 20 year cap applied and ensuring PFS is less than OS
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B.3.3.1.3 gBRCAmut 3L+

A similar process was applied for gBRCAmut 3L+ PFS. Kaplan Meier data by treatment arm,
niraparib and olaparib, was collected from the ENGOT-OV16/NOVA ftrial and digitised using
GetData Graph Digitizer from Study 19, from the manufacturers NICE TA381 appraisal
committee 2 response,'’ respectively. In order to extrapolate PFS over a lifetime horizon
and obtain mean PFS for each treatment, parametric distributions were fit to the Kaplan
Meier data by treatment arm. NICE DSU guidelines were followed in selecting and fitting the
following six parametric distributions to the Kaplan Meier data using R: Exponential, Weibull,
Gompertz, Log-logistic, Lognormal and Generalised Gamma.'"”

The best fitting distribution by treatment arm was chosen by statistical consideration (AIC
and BIC) and visual inspection of the fitted curve against the Kaplan Meier data to ensure
the survival distributions closely predicted the observed PFS events. The lower the AIC and
BIC the better fit the distribution is to the observed data. Table 29 summarises the AIC and
BIC scores for each survival distribution. These statistical goodness of fit measures found
that the Lognormal and Generalised Gamma distribution was the best fit for niraparib and
olaparib, respectively. Since differing distributions were the best fit for niraparib and olaparib,
the total AIC and BIC across the treatment arms was considered, such that the same
distribution could be fit to both treatment arms. Using the total AIC and BIC it can be
observed that the Generalised Gamma was the best fit, however, this distribution did not
converge; therefore the second best-fitting, Weibull distribution, was selected. The Kaplan
Meier and parametric distributions for niraparib and olaparib are presented in Figure 21 and
Figure 22, respectively. In this case, no corrections were required with regards to PFS
duration for either niraparib or olaparib. However, similar to non-gBRCAmut 2L+ and
gBRCAmut 2L, a rule was applied to olaparib such that the proportion of patients
progression-free at any time point cannot be greater than the proportion of patients alive.
This was only applied to olaparib since there is no overall survival curve for niraparib as
discussed in Section B.3.3.2.4.

Company evidence submission template for Niraparib for ovarian cancer [ID1041]
© TESARO (2017). All rights reserved 109



Using the Weibull distribution in the base-case and ensuring PFS is less than OS for
olaparib (Figure 23), the mean PFS was calculated as the AUC using the following
trapezium rule:

f:f(:t:) dz s (b— o) 12 T IO p 1)

The gBRCAmut 3L+ mean PFS for niraparib and olaparib were 1.17 years and 0.63 years,
respectively. Applying an instantaneous discount equates to 1.15 years and 0.63 years,
respectively.

Table 29: Goodness of fit statistics for the gBRCAmut 3L+ PFS parametric distributions

Curve Niraparib Olaparib Total
AlC BIC AlC BIC AlC BIC

Exponential 283.26 285.46 167.63 169.45 450.89 454.92
Weibull 281.57 285.98 147.57 151.22 429.14 437.21
Gompertz 284.42 288.83 147.65 151.31 432.07 440.14
Log-logistic 279.04 283.45 150.71 154.37 429.75 437.82
Lognormal 276.89 281.30 152.39 156.05 429.28 437.35
Generalised gamma* 277.30 283.92 146.45 151.94 423.75 435.85

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.Lower AIC/BIC indicates
better fit. *Did not converge. Second best fitting curve.

Company evidence submission template for Niraparib for ovarian cancer [ID1041]
© TESARO (2017). All rights reserved 110



Figure 21: Kaplan Meier and parametric distributions for niraparib PFS gBRCAmut 3L+
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Figure 22: Kaplan Meier and parametric distributions for olaparib PFS gBRCAmut 3L+
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Figure 23: Kaplan Meier and Weibull distribution for olaparib PFS gBRCAmut 3L+ ensuring
PFS is less than OS

B.3.3.2 Overall survival

B.3.3.2.1 PFS to OS relationship

As discussed in Section B.3.2, OS data for niraparib and routine surveillance are currently
immature and therefore cannot be used in the extrapolation of OS for niraparib or routine
surveillance (see Appendix L). As such, determining OS for niraparib and routine surveliance
is particularly challenging when considering the ENGOT-OV16/NOVA trial in isolation.

When considering the correlation between OS and PFS in OC it is important to consider
evidence from the relevant patient population. The correlation between OS and PFS in OC is
dependent on line of treatment and platinum sensitivity, with correlation in one setting not
being representative of correlation in another setting. Given the differences in mode of action
and administration schedule between bevacizumab and PARP inhibitors, maintenance
studies using PARP inhibitors were considered the most appropriate.''® On this basis, as
discussed in Section B.2.13.3, Study 19 was considered to be the only appropriate study
from which to explore the relationship between PFS benefits and OS benefits. We chose to
focus on the BRCAmut 2L+ population in Study 19 to assess this relationship, as this reflects
the licensed population for olaparib, where treatment benefit of olaparib is certain.

To analyse the mean PFS benefits compared to the mean OS benefits from Study 19, PFS
and OS Kaplan Meier data were digitised for the routine surveillance and olaparib arms of
the licensed BRCAmut 2L+ population from Study 19 using GetData Graph Digitizer. PFS
and OS Kaplan Meier data were obtained from Ledermann 2016 and the olaparib NICE
TA381 manufacturer submission, respectively.®%2

In order to extrapolate PFS and OS over a lifetime horizon and obtain mean PFS and OS for
each treatment, parametric distributions were fit to the Kaplan Meier data by treatment arm.
NICE DSU guidelines were followed in selecting and fitting the following six parametric
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distributions to the Kaplan Meier data using R: Exponential, Weibull, Gompertz, Log-logistic,
Lognormal and Generalised Gamma.'"”

The best fitting distribution between the treatment arms was chosen by statistical
consideration (AIC and BIC) and visual inspection of the fitted curve against the Kaplan
Meier data to ensure the survival distributions closely predicted the observed OS and PFS
events. The lower the AIC and BIC the better fit the distribution is to the observed data.
Table 30 summarises the AIC and BIC scores for each survival distribution for OS and PFS.

For PFS, the Log-logistic and Lognormal distributions were found to be the best fit for
olaparib and routine surveillance, respectively. Since differing distributions were the best fit
for olaparib and routine surviellance, the total AIC and BIC across the treatment arms was
considered, such that the same distribution could be fit to both treatment arms. Using the
total AIC and BIC it can be observed that the Lognormal was the best fit for PFS. Given the
marking up of confidential data in TA381, we were unable to confirm whether this aligns with
the selected curve reported by the ERG in the appraisal of olaparib during NICE TA381.%7

For OS, the Generalised Gamma and Lognormal distributions were found to be the best fit
for olaparib and routine surveillance, respectively. Similarly, since differing distributions were
the best fit for olaparib and routine surviellance, the total AIC and BIC across the treatment
arms was considered, such that the same distribution could be fit to both treatment arms.
Using the total AIC and BIC it can be observed that the Lognormal was the best fit for OS.
This is in line with the selected curve reported by the ERG in the appraisal of olaparib during
NICE TA381.1%7

The Kaplan Meier and parametric distributions for olaparib and routine surveillance are
presented in Figure 24 and Figure 25 for PFS, and Figure 27 and Figure 28 for OS,
respectively. Upon visual inspection it can be observed that the selected distributions fit the
data reasonably well. However, the long tail of the Lognormal for PFS suggests patients may
be progression-free beyond 40 years. Upon advice from a clinical expert in OC, this was
deemed clinically unrealistic, and therefore the distribution was capped at a recommended
20 years such that patients could not be progression-free after 20-years. In addition, a rule
was applied such that the proportion of patients progression-free at any time point cannot be
greater than the proportion of patients alive.

Using the Lognormal distribution for PFS and OS, with a 20 year cap applied to PFS for both
treatments and ensuring PFS is less than OS (Figure 26 and Figure 29), the mean OS and
PFS was calculated as the AUC using the following trapezium rule:

fbf(:t)d:t% (b_a_)w

a

The BRCAmut 2L+ mean OS for olaparib and routine surveillance were 4.81 years and 3.48
years, respectively. The mean PFS for olaparib and routine surveillance were 0.80 years and
0.41 years, respectively.
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Table 30: Goodness of fit statistics for the BRCAmut 2L+ population from Study 19

(013
Curve Olaparib Routine surveillance Total
AlC BIC AlC BIC AlC BIC
Exponential 494.73 497.05 460.69 462.82 955.42 959.87
Weibull 491.16 495.80 457.26 461.51 948.42 957.31
Gompertz 496.15 500.79 461.13 465.38 957.28 966.17
Log-logistic 483.93 488.57 453.36 457.62 937.29 946.18
Lognormal 482.32 486.95 452.11 456.36 934.43 943.32
Generalised gamma 482.08 489.03 453.97 460.35 936.05 949.38
PFS
Curve Olaparib Routine surveillance Total
AlC BIC AlC BIC AlC BIC
Exponential 264.12 266.42 261.88 263.99 526.00 530.41
Weibull 243.69 248.30 241.32 245.54 485.01 493.83
Gompertz 249.26 253.86 250.80 255.02 500.05 508.88
Log-logistic 242.84 247.45 236.64 240.86 479.48 488.31
Lognormal 244.55 249.15 234.80 239.03 479.35 488.18
Generalised gamma 245.02 251.93 236.33 242.66 481.35 494.59

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.Lower AIC/BIC indicates

better fit. Best fitting curve.

Figure 24: Kaplan Meier and parametric distributions for olaparib PFS BRCAmut 2L+
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Figure 25: Kaplan Meier and parametric distributions for routine surveillance PFS BRCAmut
2L+
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Figure 26: Kaplan Meier and Lognormal distribution for olaparib and routine surveillance PFS
BRCAmut 2L+ with 20 year cap applied and ensuring PFS is less than OS
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Figure 27: Kaplan Meier and parametric distributions for olaparib OS BRCAmut 2L+
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Figure 28: Kaplan Meier and parametric distributions for routine surveillance OS BRCAmut
2L+
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Figure 29: Kaplan Meier and Lognormal distribution for olaparib and routine surveillance OS
BRCAmut 2L+
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Table 31 reports the mean PFS and OS for routine surveillance and olaparib based on the
best fitting parametric distributions. The difference between treatment groups for mean PFS
and OS is 0.39 and 1.33 years, respectively. As such, one can calculate that mean OS
benefit is 3.40 (1.33/0.39) times that of mean PFS benefit when considering means
calculated by parametric curves.

Table 31 also reports the restricted mean PFS and OS for routine surveillance and olaparib
based on the Kaplan Meier data only (i.e. with no extrapolation considered). As expected,
the restricted mean differences were less than mean differences as calculated by parametric
curves. The resulting mean differences were 0.27 and 0.59 years, respectively for PFS and
OS. As such, one can calculate that mean OS benefit is 2.23 (0.59/0.27) times the mean
PFS benefit when considering restricted means based on Kaplan Meier data.

Both the parametric survival modelling and restricted mean modelling approaches concluded
a greater than 1:2 relationship between mean PFS benefit and mean OS benefit, with the
relationship based on parametric means being greater than 1:3.

In this submission, in light of the relationship between PFS and OS observed in Study 19 for
olaparib, whilst also acknowledging the lack of long-term data to validate this relationship for
niraparib, a conservative assumption is made regarding the OS benefits observed for
niraparib. OS benefit for niraparib is assumed to be twice the mean PFS benefit as
calculated in Section B.3.3.1.

Table 31: Mean OS benefit compared to the mean PFS benefit from Study 19

Routine Olaparib Difference Mean OS difference / Mean
surveillance P PFS difference

Kaplan Meier data

Restricted

mean PFS 0.42 0.68 0.27 2.23
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Routine Olaparib Difference Mean OS difference / Mean
surveillance P PFS difference

Restricted

mean OS 2.84 3.43 0.59

Lognormal fitted parametric distribution

Mean PFS 0.41 0.80 0.39

3.40
Mean OS 3.48 4.81 1.33

Abbreviations: OS, overall survival; PFS, progression-free survival.

B.3.3.2.2 non-gBRCAmut 2L+

Since OS data from ENGOT-OV16/NOVA trial in isolation were immature, for non-
gBRCAmut2L+, OS Kaplan Meier data were digitised for the routine surveillance arm of the
ITT population from Study 19, published in Ledermann 2016, using GetData Graph
Digitizer.®2 In order to extrapolate OS over a lifetime horizon and obtain mean OS for routine
surveillance, parametric distributions were fit to the routine surveillance Kaplan Meier data.
NICE DSU guidelines were followed in selecting and fitting the following six parametric
distributions to the Kaplan Meier data using R: Exponential, Weibull, Gompertz, Log-logistic,
Lognormal and Generalised Gamma.'"”

The best fitting distribution was chosen by statistical consideration (AIC and BIC) and visual
inspection of the fitted curve against the Kaplan Meier data to ensure the survival distribution
closely predicted the observed OS events. The lower the AIC and BIC the better fit the
distribution is to the observed data. Table 32 summarises the AIC and BIC scores for each
survival distribution. These statistical goodness of fit measures found that the Lognormal
distribution was the best fit for routine surveillance. The Kaplan Meier and parametric
distributions for routine surveillance are presented in Figure 30. Upon visual inspection it can
be observed that the Lognormal distribution fits the data reasonably well.

Using the Lognormal distribution in the base-case (Figure 31), the mean OS was calculated
as the AUC using the following trapezium rule:

/b flz)dr ~ (b— a_)w

a

Mean OS for routine surveillance was calculated as 3.02 years. Based on a mean PFS
benefit for niraparib of 1.31 years (as calculated in Section B.3.3.1.1), mean OS for niraparib
was calculated as 5.65 years (3.02 + 2 * 1.31; assuming OS benefit for niraparib is twice the
mean PFS benefit). Applying an instantaneous discount equates to 2.87 years and 5.13
years for routine surveillance and niraparib, respectively.

Table 32: Goodness of fit statistics for the non-gBRCAmut 2L+ OS parametric distributions

Curve Routine surveillance

AlC BIC
Exponential 1020.66 1023.52
Weibull 1000.48 1006.20
Gompertz 1013.85 1019.57
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Curve Routine surveillance

AlC BIC
Log-logistic 989.85 995.57
Lognormal 988.62 994.34
Generalised gamma 990.58 999.16

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.Lower AIC/BIC indicates
better fit. Best fitting curve.

Figure 30: Kaplan Meier and parametric distributions for routine surveillance OS non-
gBRCAmut 2L+
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Figure 31: Kaplan Meier and Lognormal distribution for routine surveillance OS non-
gBRCAmut 2L+
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B.3.3.2.3 gBRCAmut 2L

Similarly, for gBRCAmut 2L, OS Kaplan Meier data were digitised for the routine surveillance
arm of the BRCAmut 2L+ population from Study 19, published in Ledermann 2016, using
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GetData Graph Digitizer.%? In order to extrapolate OS over a lifetime horizon and obtain
mean OS for routine surveillance, parametric distributions were fit to the routine surveillance
Kaplan Meier data. NICE DSU guidelines were followed in selecting and fitting the following
six parametric distributions to the Kaplan Meier data using R: Exponential, Weibull,
Gompertz, Log-logistic, Lognormal and Generalised Gamma.'"’

The best fitting distribution was chosen by statistical consideration (AIC and BIC) and visual
inspection of the fitted curve against the Kaplan Meier data to ensure the survival distribution
closely predicted the observed OS events. The lower the AIC and BIC the better fit the
distribution is to the observed data. Table 33 summarises the AIC and BIC scores for each
survival distribution. These statistical goodness of fit measures found that the Lognormal
distribution was the best fit for routine surveillance. The Kaplan Meier and parametric
distributions for routine surveillance are presented in Figure 32. Upon visual inspection it can
be observed that the Lognormal distribution fits the data reasonably well.

Using the Lognormal distribution in the base-case (Figure 33), the mean OS was calculated
as the AUC using the following trapezium rule:

f:f(:t:)d:c% (b—a.)w

Mean OS for routine surveillance was 3.48 years. Based on a mean PFS benefit for
niraparib of 2.96 years (as calculated in Section B.3.3.1.2), mean OS for niraparib was
calculated as 9.40 years (3.48 + 2 * 2.96; assuming OS benefit for niraparib is twice the
mean PFS benefit). Applying an instantaneous discount equates to 3.28 years and 8.04
years for routine surveillance and niraparib, respectively.

Table 33: Goodness of fit statistics for the gBRCAmut 2L OS parametric distributions

Curve Routine surveillance
AlC BIC

Exponential 460.69 462.82
Weibull 457.26 461.51
Gompertz 461.13 465.38
Log-logistic 453.36 457.62
Lognormal 452.11 456.36
Generalised gamma 453.97 460.35

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.Lower AIC/BIC indicates
better fit. Best fitting curve.
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Figure 32: Kaplan Meier and parametric distributions for routine surveillance OS gBRCAmut
2L
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Figure 33: Kaplan Meier and Lognormal distribution for routine surveillance OS gBRCAmut 2L
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B.3.3.2.4 gBRCAmut 3L+

For gBRCAmut 3L+, OS Kaplan Meier data were digitised for the olaparib arm of the
gBRCAmut 3L+ population from Study 19, published in the manufacturers NICE TA381
appraisal committee 2 response, using GetData Graph Digitizer.'™® In order to extrapolate
OS over a lifetime horizon and obtain mean OS for olaparib, parametric distributions were fit
to the placebo Kaplan Meier data. NICE DSU guidelines were followed in selecting and
fitting the following six parametric distributions to the Kaplan Meier data using R:
Exponential, Weibull, Gompertz, Log-logistic, Lognormal and Generalised Gamma.'"”
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The best fitting distribution was chosen by statistical consideration (AIC and BIC) and visual
inspection of the fitted curve against the Kaplan Meier data to ensure the survival distribution
closely predicted the observed OS events. The lower the AIC and BIC the better fit the
distribution is to the observed data. Table 34 summarises the AIC and BIC scores for each
survival distribution. These statistical goodness of fit measures found that the Weibull
distribution was the best fit for olaparib. The Kaplan Meier and parametric distributions for
olaparib are presented in Figure 34. Upon visual inspection it can be observed that the
Weibull distribution fits the data reasonably well.

Using the Weibull distribution in the base-case (Figure 35), the mean OS was calculated as
the AUC using the following trapezium rule:

f:f(:t)d:c% (b—a.)w

Mean OS for olaparib was 2.55 years. Based on a mean PFS benéefit for niraparib of 0.54
years (as calculated in Section B.3.3.1.3), mean OS for niraparib was calculated as 3.63
years (2.55 + 2 * 0.54; assuming OS bené€fit for niraparib is twice the mean PFS benefit).
Applying an instantaneous discount equates to 2.44 years and 3.41 years for olaparib and
niraparib, respectively.

Table 34: Goodness of fit statistics for the gBRCAmut 3L+ OS parametric distributions

Curve Olaparib
AlC BIC

Exponential 280.20 282.05
Weibull 262.59 266.30
Gompertz 264.49 268.19
Log-logistic 263.64 267.34
Lognormal 264.10 267.80
Generalised gamma 264.59 270.14

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.Lower AIC/BIC indicates
better fit. Best fitting curve.
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Figure 34: Kaplan Meier and parametric distributions for olaparib OS gBRCAmut 3L+
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Figure 35: Kaplan Meier and Weibull distribution for olaparib OS gBRCAmut 3L+
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B.3.3.3 Time on maintenance treatment

B.3.3.3.1 non-gBRCAmut 2L+

Time to maintenance treatment discontinuation (TTD) non-gBRCAmut 2L+ Kaplan Meier
data by treatment arm, niraparib and routine surveillance, was collected from the ENGOT-
OV16/NOVA trial. In order to extrapolate TTD over a lifetime horizon and obtain mean time
on maintenance treatment (TOMT) for each treatment (1-TTD), parametric distributions were
fit to the Kaplan Meier data by treatment arm. NICE DSU guidelines were followed in
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selecting and fitting the following six parametric distributions to the Kaplan Meier data using
R: Exponential, Weibull, Gompertz, Log-logistic, Lognormal and Generalised Gamma.'”

The best fitting distribution by treatment arm was chosen by statistical consideration (AIC
and BIC) and visual inspection of the fitted curve against the Kaplan Meier data to ensure
the survival distributions closely predicted the observed TTD events. The lower the AIC and
BIC the better fit the distribution is to the observed data. Table 35 summarises the AIC and
BIC scores for each survival distribution. These statistical goodness of fit measures found
that the Gompertz and Log-logistic distribution was the best fit for niraparib and routine
surveillance, respectively. Since differing distributions were the best fit for niraparib and
routine surveillance, the total AIC and BIC across the treatment arms was considered, such
that the same distribution could be fit to both treatment arms. Using the total AIC and BIC it
can be observed that the Log-logistic distribution was the best fit. It could be argued that the
TTD for routine surveillance is less important since routine surveillance incurs no treatment
costs, and as such the Gompertz distribution should be used in the base case. However,
with the long-term PFS gains modelled, a TTD with a longer tail would be more clinically
realistic. As such, the Kaplan Meier and Log-logistic parametric distributions were selected
for niraparib and routine surveillance, and are presented in Figure 36 and Figure 37,
respectively. Upon visual inspection it can be observed that the Log-logistic distribution fits
the data reasonably well. In line with how PFS is capped, the Log-logisitc distribution was
capped at a recommended 20 years, for both treatments, such that no patients received
maintenance treatment beyond this time point since they would no longer be progression-
free and instead would have progressed disease. In addition, a rule was applied to routine
surveillance such that the proportion of patients receiving routine surveillance at any time
point cannot be greater than the proportion of patients alive. This was only applied to routine
surveillance since there is no overall survival curve for niraparib as discussed in Section 0.

Using the Log-logistic distribution in the base-case with a 20 year cap applied to both
treatments and ensuring TTD is less than OS for routine surveillance (Figure 38), the mean
TOMT was calculated as the AUC using the following trapezium rule:

/:f(:t:)d:c% (b—a.)w

The non-gBRCAmut 2L+ mean TOMT for niraparib and routine surveillance were 1.35 years
and 0.60 years, respectively. Applying an instantaneous discount equates to 1.32 and 0.59
years, respectively.

Table 35: Goodness of fit statistics for the non-gBRCAmut 2L+ TTD parametric distributions

Niraparib Routine surveillance Total
Curve
AlC BIC AlIC BIC AlIC BIC

Exponential 1260.83 1264.27 627.67 630.40 1888.50 1894.68
Weibull 1262.22 1269.11 622.20 627.67 1884.42 1896.78
Gompertz 1260.53 1267.41 629.65 635.12 1890.18 1902.54
Log-logistic 1262.67 1269.55 593.74 599.21 1856.41 1868.77
Lognormal 1276.92 1283.80 595.76 601.24 1872.68 1885.04
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c Niraparib Routine surveillance Total
urve

AlC BIC AIC BIC AIC BIC
Generalised gamma | 1263.18 1273.51 594.88 603.09 1858.06 1876.60

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.Lower AIC/BIC indicates

better fit. Best fitting curve.

Figure 36: Kaplan Meier and parametric distributions for niraparib TTD non-gBRCAmut 2L+
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Figure 37: Kaplan Meier and parametric distributions for routine surveillance TTD non-

gBRCAmut 2L+
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Figure 38: Kaplan Meier and Log-logisitc distribution for niraparib and routine surveillance
TTD non-gBRCAmut 2L+ with 20 year cap applied and ensuring TTD is less than OS
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B.3.3.3.2 gBRCAmut 2L

TTD gBRCAmut 2L Kaplan Meier data by treatment arm, niraparib and routine surveillance,
was collected from the ENGOT-OV16/NOVA trial. In order to extrapolate TTD over a lifetime
horizon and obtain mean TOMT for each treatment, parametric distributions were fit to the
Kaplan Meier data by treatment arm. NICE DSU guidelines were followed in selecting and
fitting the following six parametric distributions to the Kaplan Meier data using R:
Exponential, Weibull, Gompertz, Log-logistic, Lognormal and Generalised Gamma.'"’

The best fitting distribution by treatment arm was chosen by statistical consideration (AIC
and BIC) and visual inspection of the fitted curve against the Kaplan Meier data to ensure
the survival distributions closely predicted the observed TTD events. The lower the AIC and
BIC the better fit the distribution is to the observed data. Table 36 summarises the AIC and
BIC scores for each survival distribution. These statistical goodness of fit measures found
that the Exponential and Lognormal distribution was the best fit for niraparib and routine
surveillance, respectively. Since differing distributions were the best fit for niraparib and
routine surveillance, the total AIC and BIC across the treatment arms was considered, such
that the same distribution could be fit to both treatment arms. Using the total AIC and BIC it
can be observed that the Lognormal distribution was the best fit. As with non-gBRCAmut
2L+, it could be argued that the TTD for routine surveillance is less important since routine
surveillance incurs no treatment costs, and as such the Exponential distribution should be
used in the base case. However, with the long-term PFS gains modelled, a TTD with a
longer tail would be more clinically realistic. As such, the Kaplan Meier and Lognormal
parametric distributions were selected for niraparib and routine surveillance, and are
presented in Figure 39 and Figure 40, respectively. Upon visual inspection it can be
observed that the Lognormal distribution fits the data reasonably well. In line with how PFS
is capped, the Lognormal was capped at a recommended 20 years, for both treatments,
such that no patients received maintenance treatment beyond this time point since they
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would no longer be progression-free and instead would have progressed disease. In

addition, a rule was applied to routine surveillance such that the proportion of patients
remaining on routine surveillance at any time point cannot be greater than the proportion of
patients alive. This was only applied to routine surveillance since there is no overall survival
curve for niraparib as discussed in Section B.3.3.2.3.

Using the Lognormal distribution in the base-case with a 20 year cap applied to both
treatments and ensuring TTD is less than OS for routine surveillance (Figure 41), the mean

TOMT was calculated as the AUC using the following trapezium rule:

fla) + f(b)

f:f{:t:)d:t:% (b-a) "2

The gBRCAmut 2L mean TOMT for niraparib and routine surveillance were then 2.91 years
and 0.66 years, respectively. Applying an instantaneous discount equates to 2.76 years and

0.66 years, respectively.

Table 36: Goodness of fit statistics for the gBRCAmut 2L TTD parametric distributions

Curve Niraparib Routine surveillance Total
AlC BIC AlC BIC AlC BIC

Exponential 316.69 318.94 171.98 173.39 488.68 492.33
Weibull 318.64 323.14 171.05 173.85 489.69 496.99
Gompertz 318.69 323.18 173.72 176.52 492.40 499.70
Log-logistic 318.68 323.18 167.21 170.02 485.89 493.19
Lognormal 318.43 322.93 166.33 169.13 484.76 492.06
Generalised gamma 320.12 326.87 167.65 171.85 487.77 498.72

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.Lower AIC/BIC indicates

better fit. Best fitting curve.
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Figure 39: Kaplan Meier and parametric distributions for niraparib TTD gBRCAmut 2L
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Figure 40: Kaplan Meier and parametric distributions for routine surveillance TTD gBRCAmut
2L
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Figure 41: Kaplan Meier and Lognormal distribution for niraparib and routine surveillance TTD
gBRCAmut 2L with 20 year cap applied and ensuring TTD is less than OS
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B.3.3.3.3 gBRCAmut 3L+

TTD gBRCAmut 3L+ Kaplan Meier data by treatment arm, niraparib and olaparib, was
collected from the ENGOT-OV16/NOVA trial and digitised using GetData Graph Digitizer
and from Study 19, from the manufacturers NICE TA381 appraisal committee 2 response,’
respectively. In order to extrapolate TTD over a lifetime horizon and obtain mean TOMT for
each treatment, parametric distributions were fit to the Kaplan Meier data by treatment arm.
NICE DSU guidelines were followed in selecting and fitting the following six parametric
distributions to the Kaplan Meier data using R: Exponential, Weibull, Gompertz, Log-logistic,
Lognormal and Generalised Gamma.'"”

The best fitting distribution by treatment arm was chosen by statistical consideration (AIC
and BIC) and visual inspection of the fitted curve against the Kaplan Meier data to ensure
the survival distributions closely predicted the observed TTD events. The lower the AIC and
BIC the better fit the distribution is to the observed data. Table 37 summarises the AIC and
BIC scores for each survival distribution. These statistical goodness of fit measures found
that the Weibull and Log-logistic distribution was the best fit for niraparib and olaparib,
respectively. Since differing distributions were the best fit for niraparib and olaparib, the total
AIC and BIC across the treatment arms was considered, such that the same distribution
could be fit to both treatment arms. Using the total AIC and BIC it can be observed that the
Log-logistic distribution was the best fit. The Kaplan Meier and parametric distributions for
niraparib and olaparib are presented in Figure 42 and Figure 43, respectively. Upon visual
inspection it can be observed that the Log-logistic distribution fits the data reasonably well. In
line with PFS, in this case, no corrections were required with regards to TTD duration for
either niraparib or olaparib. However, similar to non-gBRCAmut 2L+ and gBRCAmut 2L, a
rule was applied to olaparib such that the proportion of patients receiving maintenance
treatment at any time point cannot be greater than the proportion of patients alive. This was
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only applied to olaparib since there is no overall survival curve for niraparib as discussed in
Section B.3.3.2.4.

Using the Log-logistic distribution in the base-case and ensuring TTD is less than OS for
olaparib (Figure 44), the mean TTD was calculated as the AUC using the following
trapezium rule:

f:f(:t)d:c% (b—a.)w

The gBRCAmut 3L+ mean TOMT for niraparib and olaparib were then 1.26 and 1.41 years,
respectively. Applying an instantaneous discount equates to 1.24 and 1.38 years,
respectively.

Upon further inspection of the best fitting curves, it can be observed that olaparib has a
greater TOMT but a smaller PFS, which seems counterintuitive. In addition, both niraparib
and olaparib TOMT (1.26 and 1.41 years) were higher than PFS (1.17 and 0.63 years,
respectively), which also appears counterintuitive and not aligned with how maintenance
treatment would be used in clinical practice. This was caused by treatment being continued
beyond disease progression in Study 19. To overcome this limitation with the fitted curves,
and assuming that niraparib TOMT is equal to olaparib TOMT, niraparib and olaparib mean
TOMT was set equal to the lowest mean PFS (0.63 years for olaparib). As such, the length
of treatment was assumed to be at most, as long as PFS. This may in fact be a conservative
assumption when observing the Kaplan Meiers in Figure 42 and Figure 43, which suggests
treatment may be longer with olaparib.

Table 37: Goodness of fit statistics for the gBRCAmut 3L+ TTD parametric distributions

Curve Niraparib Olaparib Total
AlC BIC AlC BIC AlIC BIC

Exponential 370.30 372.49 308.02 309.84 678.32 682.34
Weibull 365.92 370.30 309.95 313.61 675.87 683.91
Gompertz 367.84 372.22 309.61 313.27 677.45 685.48
Log-logistic 367.17 371.55 306.81 310.46 673.98 682.01
Lognormal 367.92 372.30 308.99 312.65 676.92 684.96
Generalised gamma 367.64 374.21 309.99 315.48 677.63 689.68

Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.Lower AIC/BIC indicates
better fit. Best fitting curve.
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Figure 42: Kaplan Meier and parametric distributions for niraparib TTD gBRCAmut 3L+
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Figure 43: Kaplan Meier and parametric distributions for olaparib TTD gBRCAmut 3L+
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Figure 44: Kaplan Meier and Log-logisitc distribution for niraparib and olaparib TTD
gBRCAmut 3L+ ensuring TTD is less than OS

Time to treatment discontinuation

100% A
T 80%
E
-l‘-‘f' |
£ 60%
=
S
S a0%
g =
3
&
£ 20%
0%
0 2 4 6 8 10 12 13 15 17 19 21 23 25 27 29 31 33 35 37 38
Years
Niraparib curve  ——0Olaparib curve = ——Niraparib KM Olaparib KM

Section B1 and B2 were reviewed by a clinical expert. The clinical expert was chosen
based on their participation in clinical trials for PARP inhibitors and and their extensive
experience of treating ovarian cancer patients.

Direct feedback was received during a face to face interview and comments based on
clinical expert opinion were incorporated into the submission. Two specific questions
related to the submission were raised during the face to face interview:

1. Appropriateness of considering End of Life Criteria for the non-gBRCA population
2. Appropriateness of capping PFS given the long tail seen in the curves

During the interview the clinical expert agreed with applying a 20 year cap to the PFS
distributions and with the final distrbutions selected for the survival curves.

B.3.4 Measurement and valuation of health effects

B.3.4.1 Health-related quality-of-life data from clinical trials

During the ENGOT-OV16/NOVA study, patients completed the EQ-5D-5L questionnaire
after every 2 cycles through to cycle 14, and thereafter every 3 cycles. If the patient
discontinued study treatment, an assessment was performed at that time and a single
assessment was performed 8 weeks (+ 2 weeks) later, regardless of subsequent
treatment. Using these data, EQ-5D-5L HUI utilities were derived by applying the UK
tariff which was developed from a UK general population (N=3395).""® This approach is
consistent with the reference case since:

o The measurement of changes in health related quality of life were reported directly
from patients
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e The valuation of changes in health related quality of life were based on a
representative sample of public preferences in a UK population using a choice based
method (time trade off). Furthermore, the reference case states a preference for EQ-
5D to be collected in clinical trials.

From the ITT population, 493 individual records collected the EQ-5D-5L HUI score post-
baseline and pre-progression among all subjects with disease progression. Whilst 339
individual records collected the first EQ-5D-5L HUI score post-progression among all
subjects with disease progression.

Using these records, mean utilities could be derived for each health state in the model
for the ITT population (Table 38).

Table 38: EQ-5D-5L utility values by health state for the ITT population from the ENGOT-
OV16/NOVA study

PFD PD

0.831 (SE: 0.01, N=493) 0.799 (SE: 0.01, N=339)

Abbreviations: PD, progressed disease; PFD, progression-free disease; SE, standard error.

Treatment specific utilities were also calculated from the ENGOT-OV16/NOVA study.
From the niraparib treatment arm of the ITT population, 337 individual records collected
the EQ-5D-5L HUI score post-baseline and pre-progression among subjects with
disease progression. Whilst 200 individual records collected the first EQ-5D-5L HUI
score post-progression among all subjects with disease progression. From the placebo
treatment arm of the ITT population, 156 individual records collected the EQ-5D-5L HUI
score post-baseline and pre-progression among subjects with disease progression.
Whilst 140 individual records collected the first EQ-5D-5L HUI score post-progression
among all subjects with disease progression.

Using these records, mean treatment specific utilities could be derived for each health
state in the model for the ITT population (Table 39). Corresponding treatment specific
utilities for olaparib were sourced from the olaparib NICE TA381.68

Table 39: Treatment specific EQ-5D-5L utility values by health state for the ITT population
from the ENGOT-OV16/NOVA study with corresponding utilities for olaparib from NICE
TA381%8

Treatment PFD PD
Niraparib 0.858 (SE: 0.01, N=337) 0.821 (SE: 0.01, N=200)
Placebo 0.848 (SE: 0.01, N=156) 0.815 (SE: 0.01, N=140)
Olaparib 0.769* 0.718**

Abbreviations: PD, progressed disease; PFD, progression-free disease; SE, standard error.
*Reported as PF disease — ongoing maintenance, **Reported as First Subsequent Treatment.

B.3.4.2 Mapping

Given the availability of EQ-5D-5L utilities from the ENGOT-OV16/NOVA study which
aligned with the NICE reference case, mapping was not required.
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B.3.4.3 Health-related quality-of-life studies

A health-related quality-of-life (HRQoL) SLR was performed to identify published
evidence on the impact of maintenance therapy on the HRQoL of patients undergoing
treatment for recurrent OC, and to identify utility values for PFD and PD in OC. The SLR
was conducted until November 2016 with an update performed in June 2017. Please see
Appendix H for the methods used to identify relevant studies, and the description and
quality assessment of any identified studies.

A summary of the published HRQoL studies that provide utility data are provided in
Table 40.
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Table 40: Utility

y values for pre-progression and post-progression health states

Citation Origin of Method of Pre-progression utilities Post-progression utilities Comments
data / Valuation
respondents
Wysham et Havrilesky NR PF on B+CT: 0.61 (0.24 SD) PD on B+CT: 0.47 (0.34 SD) Unclear how
al., 2017120 (2009) which | however authors
moluded 37| Ravrlesky” | pF on CT: 0.50 (0.34 SD) PD on CT: 0.40 (0.33 SD) ggg‘c’l‘;‘i ity
members of | and VAS values based
the public on Havrilesky
without study
history of OC
and 13
women with
a prior
diagnosis of
ocC
Hinde et al., | ICONY ftrial EQ-5D NR Estimated= 0.74 (SE:0.013) HRQOL
201621 assumed to
CT-alone: 0.75 (SE:0.016) .be
independent
randomisation
AstraZeneca, | Study 19 and | PF disease: | PF on treatment: 0.769 FST: 0.718 (95%Cl, 0.699, 0.737) Progressive
2015688 (NICE | OVA-301 Study 19 disease utility
TA381 FACT-O . values based
) DATA PF off treatment: 0.713 SST: 0.649 (95%Cl, 0.611, 0.688) on OVA.301
mapped to which used
EQ-5D EQ-5D
estimates,
. previously
gi;"gsz_s“’e published in
| NICE TA222
based and NICE
OVA-301
which used TA285.
TA222 has
been
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Citation Origin of Method of Pre-progression utilities Post-progression utilities Comments
data / Valuation
respondents
EQ-5D replaced by
estimates TA389
Cohn et al., G0G0218 FACT-O P/C/PI/C/B/PI/C/B + B - No QoL data
2015122 TOI were
subscale : . o available
scores Quallt.y of life-related utility, mean (SD) between
were Baseline: 0.79(0.118) / 0.79(0.116) / progression
converted | 0.79(0.119) and death
to utilities Cycle 4: 0.82(0.115) / 0.80(0.115) /
using the 0.79(0.058)
Dobrez Cycle 7: 0.83(0.057) / 0.81(0.111) /
method and 0.81(0.114)
modeled as | e 13: 0.86(0.108) / 0.85(0.106) /
normal 0.85(0.109
distributions | ~* (0.109)
Cycle 21: 0.85(0.152) / 0.86(0.098) /
0.85(0.052)
6 months post-treatment: 0.84(0.095) /
0.85(0.094) / 0.85(0.147)
Rowland et GOG 0152 Based on Immediate recovery: 0.779 (range, 0.38- | - -
al, 201523 (Wenzel et al FACT-O 0.84)
2005) and FACT- | Ongoing recovery (>6 mo): 0.840 (range,
G scores, 0.4-0.84)
mapped
using
estimates
from Gold
et al. (1998)
NICE, 20138 | OVA-301 EQ-5D 0.718 0.649 These health

state utilities
were reported
in NICE
TA222 which
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Recurrent OC — responding to CT with
grade 1-2 toxicity: 15/ 0.43 (0.22—-0.89)/
0.44 [0.20]

TTO

OC-clinical remission: 16 / 0.95/ (0.03—
0.97)/0.83 [0.25]

Recurrent OC — responding to CT with
grade 3—4 toxicity: 14 / 0.67 / (0.17-0.97)
/0.61[0.24]

TTO

Recurrent OC — progressive with
grade 3—4 toxicity: 15/0.50 / (0.03—
0.93)/0.47 [0.34]

Recurrent OC — progressive with

grade 1-2 toxicity: 16 /0.42 / (0.03—
0.93)/0.40[0.33]

Citation Origin of Method of Pre-progression utilities Post-progression utilities Comments
data / Valuation
respondents
has been
replaced by
TA389 (as
well as in
TA285).
Lesnock et - Expert Maintenance phase utility estimates - -
al., 2011124 opinion ranged from 0.80 to 0.84 depending on
the therapy
Fisher et al., | OVA-301 EQ-5D 0.718 0.649 Originated
2009125 from UK HTA
no longer
accessible
Havrilesky et | 37 female VAS N / Median (Range) / Mean [SD] N / Median (Range) / Mean [SD] -
al., 2009126 members of | TT0
th_e public VAS VAS
without
history of OC OC-clinical remission: 16 /0.75 (0.32—1) / | Recurrent OC — progressive with
and 13 0.72 [0.21] grade 3—4 toxicity: 15/0.17 (0.05—
women with Recurrent OC — responding to CT with 0.92)/ 0.27 [0.23]
a prior grade 3—4 toxicity: 14/ 0.39 (0.17-0.91) / | Recurrent OC — progressive with
diagnosis of 0.40[0.19] grade 1-2 toxicity: 16 /0.37 (0.02—
ocC 0.80)/ 0.36 [0.20]
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Citation

Origin of
data /
respondents

Method of
Valuation

Pre-progression utilities

Post-progression utilities

Comments

Recurrent OC — responding to CT with
grade 1-2 toxicity: 15/0.50 / (0.03-0.93)
/0.50 [0.34]

Abbreviations: B, bevacizumab; CT, chemotherapy; EQ-5D, EuroQol 5-Dimensions questionnaire; FACT-O, FACT/NCCN Ovarian Symptom Index; FOSI,

Functional Assessment of Cancer Therapy—Ovarian Symptom Index; FST, first subsequent treatment; NR, not reported; OC, ovarian cancer; P/C,

paclitaxel/carboplatin; P/C/B, paclitaxel/carboplatin/bevacizumab; PF, progression-free, SD, standard deviation; SST, second subsequent treatment; TTO, time

trade-off; VAS, visual analogue scale.
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B.3.4.4 Key differences

A summary of utility data reported for both the PFD and PD health states across the
HRQoL studies identified are presented in Table 41 with the utlity data from the ENGOT-
OV16/NOVA trial for comparison.

Table 41: Summary of progression-free disease and progressed disease utilities identified
from the HRQoL systematic literature review

Study /
Citation origin of PFD PD Decrement
data
) ENGOT- 0.831 (SE: 0.01, 0.799 (SE: 0.01,
Data on file OV16/NOVA N=493) N=339) 0.032
PF on B+CT: 0.61 PD on B+CT: 0.47 0.140
Wysham et al., Havrilesky (0.24 SD) (0.34 SD)
201770 (2009) PF on CT: 0.50 PD on CT: 0.40
(0.34 SD) (0.33 SD) 0.100
AstraZeneca,
2015% (NICE Study 19 0.769* 0.718** 0.051
TA381)
Fisher et al.,
2009'%5, NICE, OVA-301 0.718 0.649 0.069
20138

Abbreviations: B, bevacizumab; CT, chemotherapy; PD, progressed disease; PFD, progression-free disease;
SE, standard error; SD, standard deviation.
*Reported as PF disease — ongoing maintenance; **Reported as FST; SE, standard error.

It can be observed in Table 41 that the decrement in the utility values for the PD health
state relative to the PFD health state was substationally lower in the ENGOT-
OV16/NOVA trial compared to the other studies identified. In the ENGOT-OV16/NOVA
trial, following discontinuation of study treatment, only one assessment of EQ-5D-5L was
performed at 8 weeks (+ 2 weeks). As such, these data are less reflective of the mean
utility of a patient with progressed disease and more reflective of a patient with ‘early’
progressed disease. Therefore, applying the PFD to PD decrement as observed in the
OVA-301 (0.069) to the PFD utility in the ENGOT-OV16/NOVA trial (0.831) to obtain a
utility of 0.762 may be a more appropriate representation of PD utility in the ENGOT-
OV16/NOVA trial. In addition, the decrement of 0.069 is well established in OC and has
been used in the most recent MTA in OC (TA389).%7

B.3.4.5 Adverse reactions

Only grade 23 treatment-related AEs were expected to have an impact on the health-
related quality of life of patients. The incidence of grade =3 treatment-related AEs
reported in 210% of patients in either treatment group in the ENGOT-OV16/NOVA trial,
or with at least 1% difference between the niraparib and routine surveillance rate are
listed in Table 42. Corresponding incidence rates for olaparib were sourced from the
olaparib NICE TA381 for the BRCA mutation population.®?
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Table 42: Incidence of grade 23 adverse events reported in 210% of patients in either
treatment group or with at least 1% difference between treatment groups in the ENGOT-
OV16/NOVA trial with corresponding incidence rates from Study 19

o Niraparib (n = 367) Placebo (n =179) Olaparib (n = 74)
Number of patients (percent)

Nausea 11 (3.0) 2(1.1) 1(1.4)
Thrombocytopenia* 124 (33.8) 1(0.6) 0
Fatigue$ 30(8.2) 1(0.6) 5(6.8)
Anaemialf 93 (25.3) 0 4 (5.4)
Vomiting 7(1.9) 1(0.6) 2(2.7)
Neutropenia't 72 (19.6) 3(1.7) 34.1)
Hypertension 30 (8.2) 4 (2.2) 0

1The category of thrombocytopenia includes reports of thrombocytopenia and decreased platelet count;
§The category of fatigue includes reports of fatigue, asthenia, malaise, and lethargy; {The category of
anaemia includes reports of anaemia and decreased haemoglobin count; 11The category of neutropenia
includes reports of neutropenia, decreased neutrophil count, and febrile neutropenia.

NEJM Appendices, 2016

Disutility data based on EQ-5D-5L from the ITT population of the ENGOT-OV16/NOVA
trial, split by gBRCAmut and non-gBRCAmut, were derived for the following grade =3
adverse events; thrombocytopenia, fatigue, anaemia, and neutropenia (Table 43).
Adjusted EQ-5D-5L HUI and FOSI scores (independent models) were derived from
mixed models using the following covariates: histology, region, prior treatment, age
(continuous), planned treatment, baseline FOSI or EQ-5D-5L score. Separate models
were developed in order to assess the unique contribution of each adverse event type.
Disutility estimates were assessed for grade 23 adverse events. Statistical models
followed the format, (Yij= B0 +...+ Bn (X)ij + €ij), where the outcome variables were the
HUI and FOSI scores and covariates and the fixed effects were those previously stated.
The impact of each AE on the individual FOSI and HUI scores were presented using LS
mean estimates of the AE as a fixed effect relative to a reference point. For the overall
analysis, the LS mean HUI and FOSI score estimates of patients who did not present
with said AE during the stable treatment period was used as a reference. The statistical
significance of the resulting estimate was determined via the analysis of covariance
(ANCOVA) procedure, with a prespecified alpha equal to 0.05.

These data show that no disutility decrement is associated with thrombocytopenia,
anaemia or neutropenia. Only fatigue is associated with a disutility in the gBRCAmut
population as this is the only negative disutility value. This disutility for fatigue was
applied across all populations in the base-case with no disutility applied for
thrombocytopenia, anaemia or neutropenia.

Table 43: Disutility of grade 23 adverse events from ENGOT-OV16/NOVA

gBRCAmut Non-gBRCAmut
Event Estimate (SE)* P-value Estimate (SE)* P-value
Thrombocytopenia 0.015 (0.02) 0.316 0.015 (0.01) 0.205
Fatigue -0.084 (0.03) 0.004 0.005 (0.02) 0.798
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o gBRCAmut Non-gBRCAmut
Estimate (SE)* P-value Estimate (SE)* P-value

Anaemia 0.015 (0.02) 0.391 0.022 (0.01) 0.103

Neutropenia 0.016 (0.02) 0.390 0.014 (0.01) 0.304

Abbreviations: SE, standard error.
*Adjusted by histology, region, prior treatment, prior treatment duration, age, and baseline EQ-5D-5L score.

A disutility estimate for nausea, vomiting and hypertension was not captured through the
ENGOT-OV16/NOVA trial (Table 43). It was assumed that no disutility would be
associated with hypertension since this is a non-symtomatic adverse event, the same as
thrombocytopenia, anaemia and neutropenia, which consequently had no disutility
observed in ENGOT-OV16/NOVA. It was assumed that a disutility would be associated
with nausea and vomiting; this estimate was derived from Havrilesky 2009 (identified in
the HRQoL SLR — see Section B.3.4.3).'% Havrilesky 2009 reported time trade off (TTO)
utilities for chemotherapy-related health states, with adverse events, for OC patients.
Utility estimates for nausea and vomiting from Havrilesky 2009 are presented in Table
44. The disutility of each was calculated by subtracting the utility estimate from the PFD
health state utility (0.831, see Table 38).

The sumproduct of the disutilities and incidence, of all of the grade =3 treatment-related
AEs, was calculated to obtain the total AE disutility and this was attributed to the first 4
weeks of the model, under the assumption that AEs were likely to occur very soon after
treatment. This approach to modelling AEs is consistent with approaches used in
previous economic evaluations in OC.%8

Table 44: Disutility of grade 23 adverse events from literature

; 126 A ti

Event Havrilesky 2009 ssumption Disutility
Mean (SD) Mean (SD)

Nausea 0.600 (0.40) - 0.231

Vomiting 0.600 (0.40) - 0.231

Abbreviations: SD, standard deviation.

B.3.4.6 Health-related quality-of-life data used in cost-effectiveness
analysis

The patient experience has been well documented in previous NICE TAs in OC.58114.115
Patients can best be classed into two states of health: PFD or PD. Within PFD for the
purposes of this submission, patients receive maintenance treatment, monitoring, and
may experience treatment-related adverse events associated with the maintenance
treatment. However, whilst in PFD overall prognosis is good. On the other hand, upon
entering PD, patients receive subsequent chemotherapy, monitoring and terminal care.
Particularly once a patient enters terminal care, quality of life is greatly affected and the
prognosis of patients is very poor.

Table 45 provides a summary of the utility values used in the base-case and sensitivity
analysis. Utilities are assumed to be constant over the lifetime time horizon, with the
exception that in the first 4-weeks disutilities due to treatment-related adverse events are
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accounted for. No carer disutilities were used in the model due to the limited additional
impact expected on carers from maintenance therapy.

Table 45: Summary of utility values for cost-effectiveness analysis

Reference in
Utility value 95% submission
State (SE) y confidence (section and | Justification
interval page
number)
Base-case analysis
PFD 0.831 (0.01) - NICE reference
case'® for PFD
Section NICE reference
B.3.4.1, case'"'6 for PD
adjusted by the
PD 0.762 (0.01) B I:gge 132 and decrement of PFD
to PD as used in
previous TAs in
ovarian cancer®’
Adverse event disutilities
Nausea 0.231 -
Thrombocytopenia 0.000 -
Fatigue 0.084 - ,
Section NICE ref
Anaemia 0.000 - B.3.4.5, Page case”rGe erence
Vomiting 0.231 - 139
Neutropenia 0.000 -
Hypertension 0.000 -
Sensitivity analysis
Unadjusted trial data
PFD 0.831 (0.01) - Section
B.3.4.1, Sensitivity analysis
PD 0.799 (0.01) - Page 133
Unadjusted treatment specific utilities
Niraparib PFD 0.858 (0.01) -
Niraparib PD 0.821 (0.01)
Placebo PFD 0.848 (0.01) - Section
B.3.4.1, Sensitivity analysis
Olaparib PFD 0.769* -
Olaparib 0.718*

Abbreviations: PD, progressed disease; PFD, progression-free disease; SE, standard error.
*Reported as PF disease — ongoing maintenance, **Reported as FST.
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B.3.5 Cost and healthcare resource use identification,

measurement and valuation

B.3.5.1 Resource identification, measurement and valuation studies

An economic SLR was performed to identify published economic evidence for
maintenance therapy in the treatment of recurrent OC to November 2016 with an update
performed in June 2017. This SLR sought to identify both cost-effectiveness studies and
cost and resource use studies. Please see Appendix G for the methods used to identify
relevant studies, and the description and quality assessment of any identified studies.

A summary of the single study identified that reported cost and healthcare resource use

data for England is reported in Table 46. The following cost data were used with a
reference to the section where their implementation is discussed; AE costs (Section 0),
first subsequent chemotherapy treatment administration costs (Section B.3.5.6.1) and
terminal care costs (Section B.3.5.6.2). The monitoring resource use data was used as
discussed in Section B.3.5.3.3.

Table 46: Study reporting cost and healthcare resource use data for England

Pneumonia: £1846

Subsequent CT utilisation:

treatment-specific

CT administration costs
Initial infusion: £155

Subsequent infusion:
£255

Oral CT administration:
£156

EOL care: £7342

BRCA mutation testing:
£600

Genetic counselling: £126

Study, Cost | Applicability Costs reported in Healthcare Costs and
Year, year | to clinical study resource use | healthcare
Country practice in reported in resource
England study use for use
in
economic
analysis
AstraZeneca Applicable | AEs Monthly HRU
2015%, UK Anaemia: £792 PF — outpt visit
SI"\,]A'C’C;;SE) Neutropenia: £179 (n=1)
Leucopenia: £179 CTS (n=0.5)
Diarrhoea: £1333 Blood test
Vomiting: £1016 olaparib (n=1)
Abdominal pain: £699 SI‘:‘I (;gg_‘g;)

Abbreviations: £, British pounds; AE, adverse event; CT, chemotherapy; CTS, computed tomography scan;
CUA, cost-utility analysis; DSA, deterministic sensitivity analysis; EOL, end of life; FST, first subsequent
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therapy; Gl, gastro-intestinal, HRU, healthcare resource use; ICER, incremental cost-effectiveness ratio;
LYS, life-years saved; M, millions; NA, not applicable; NR, not reported; PF, progression-free; PFS,
progression-free survival; PSA, probabilistic sensitivity analysis; QALY, quality adjusted life-year; SA,
sensitivity analysis; SST, second subsequent therapy; YLS, years of life saved.

B.3.5.2 Appropriateness of NHS Ref costs/PbR tariffs

NHS reference costs are appropriate for determing monitoring costs, adverse event
costs and administration costs for subsequent chemotherapy; as such these were
sourced from the 2015-2016 NHS national schedule of reference costs in a similar
fashion to the NICE TA of olaparib.'?” A description of the costs used can be found in
Section B.3.5.3.3 and B.3.5.6.1, respectively.

B.3.5.3 Clinical expert assessment of applicability of cost and healthcare
resource use values

Costs and healthcare resource values associated with monitoring therapy for
maintenance therapy with a PARP inhibitor and routine surveillance are based on the
draft SPC for niraparib, NICE TA381 and feedback from 7 UK clinicians. Feedback was
obtained at an advisory board meeting where clinicans were asked to provide advice on
the monitoring and follow up of patients receiving maintenance therapy with a PARP
inhibitor.

The price year of the model was 2016.

B.3.5.3.1 Technology costs

Niraparib

The cost for niraparib 300 mg per day with the patient access scheme (PAS) straight
discount applied was £jJjij based on 3 tablets x 100mg.

The mean dose of niraparib received per cycle from the ENGOT-OV16/NOVA ftrial
showed that patients receiving a starting dose of 300 mg per day in the first cycle were
subsequently down titrated each cycle until they reached a plateau by cycle 5. Therefore,
the mean daily dose was calculated for each cycle until cycle 5, after which, the mean
daily dose for cycle 5 onwards was calculated. Dosing was split by the gBRCAmut and
non-gBRCAmut populations from ENGOT-OV16/NOVA,; this is presented in Table 47.

Table 47: Mean dose per day per cycle for gBRCAmut and non-gBRCAmut

gBRCAmut Non-gBRCAmut
Cycle Mean daily dose Mean daily dose

(mg) N (mg) N

1 __ || | |

2 __ || | |

3 __ || __| |

4 __ || __| |

5+ __ || __| |
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This mean daily dose per cycle was multiplied by 28 to give the mean dose per cycle.
Wastage was assumed, such that the mean dose per cycle was divided by the tablet
size 100 mg and rounded up to the nearest whole tablet, to calculate the mean number
of tablets required per cycle. The mean number of tablets were multiplied by the cost per

tablet of S} (300mg at £ji} / 3 tablets = £j).

The resulting mean technology cost per cycle until cycle 5 onwards is presented in Table
48. These costs were applied in the PFD health state based on the mean duration of
time patients received niraparib (TOMT) in the ENGOT-OV16/NOVA ftrial for the analysis
of non-gBRCAmut 2L+ and gBRCAmut 2L populations (Section B.3.3.3). For the
gBRCAmut 3L+ population, comparing niraparib versus olaparib, these costs were
applied in the PFD health state based on the mean duration of PFS for patients that
received olaparib in Study 19. This was based on the assumption that niraparib mean
TOMT was set equal to olaparib mean PFS to ensure the length of maintenance
treatment was at most, as long as the lowest PFS (see Section B.3.3.3).

Table 48: Mean technology cost per cycle for gBRCAmut and non-gBRCAmut

gBRCAmut Non-gBRCAmut
Mean dose Mean Mean dose Mean
Cycle | per cycle tablets Mean cost | per cycle tablets Mean cost
(mg) (100mg) per cycle (mg) (100mg) per cycle
per cycle per cycle

1 | H I I H -

2 | H I I H -

3 | H I I H -

4 | H I I H -

5+ H H I I H I

Routine surveillance

No technology costs were applied to routine surveillance in the model.

Olaparib

The cost for an olaparib pack size of 448 capsules x 50mg was £3,550 as reported in the
British National Formularly July 2017."28

The mean daily dose of olaparib administered to patients who had three or more prior
therapies in Study 19 was 662 mg as reported in the olaparib manufacturers NICE
TA381 appraisal committee 2 response.’"

This mean daily dose was multiplied by 28 to give the mean dose per cycle of 18,536mg.
Wastage was assumed, such that the mean dose per cycle was divided by the capsule
size 50mg and rounded up to the nearest whole capsule, to calculate the mean number
of capsules required per cycle of 371. The mean number of capsules were then
multiplied by the cost per capsule of £7.92 (£3,550 / 448 capsules = £7.92).

The resulting mean technology cost per cycle for olaparib was £2,940 (371 * £7.92 =
£2,940). This cost was applied in the PFD health state based on the mean duration of
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PFS for patients that received olaparib in Study 19. This was based on the assumption
that olaparib mean TOMT was set equal to olaparib mean PFS to ensure the length of
maintenance treatment was at most, as long as PFS (see Section B.3.3.3). After 15
cycles, no technology costs were applied to olaparib in the model to align with the
current olaparib PAS.

B.3.5.3.2 Adminstration costs

No administration costs were assumed for maintenance treatment with niraparib and
olaparib as both oral treatments.

B.3.5.3.3 Monitoring costs

Monitoring of patients on niraparib was captured by splitting the resource use into cycles
1, 2-14 and cycles 15 and greater, in line with treatment, the clinical study protocol for
the ENGOT-OV16/NOVA trial, and the draft niraparib SPC in which monitoring resource
use differs on this basis.

Monitoring resource use captured outpatient visits by a consultant oncologist, computed
tomography (CT) scans, and blood tests. These resource use estimates were based on
the olaparib NICE TA381, identified as a cost and resource use study in the economic
SLR (Section B.3.5.1), the draft niraparib SPC and expert clinical opinion.®®'2® Table 49
shows the monitoring resource use per cycle for niraparib, routine surveillance and
olaparib split by the PFD and PD health states. The resource use was assumed to be the
same regardless of BRCA mutation status.

The monitoring resource use per cycle for niraparib, routine surveillance and olaparib
was the same except for additional blood tests for nirparaib in the first month based on
the draft niraparib SPC. The remaining resource use for blood tests was based on the
olaparib NICE TA381.5 Resource use for outpatient visits was based on the olaparib
NICE TA381 with the PFD resource use for cycle 15 and beyond updated to once every
three months based on expert clinical opinion.?®1?° Resource use for computerised
tomography (CT) scans in the PFD health state, was based on expert clinical opinion
such that there would be no CT scans in the first cycle followed by once every three
months. Resource use for CT scans in the PD health state was based on the olaparib
NICE TA381.58

A sensitivity analysis was performed such that all resource use data was based on the
data from the olaparib NICE TA381 only, except for additional blood tests for niraparib in
the first month based on the draft niraparib SPC (Table 50).
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Table 49: Health state monitoring resource use per cycle used in the base-case

PFD health state PD health state
I . Resource use for cycle 1 Resource use for cycle 2-14 Resource use for cycle 15+ Resource use for all cycles
ntervention
Niraparib Rou_tme Olaparib | Niraparib Roqtlne Olaparib | Niraparib Roqtlne Olaparib | Niraparib Roqtlne Olaparib
surveillance surveillance surveillance surveillance
Outpatient
visit 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33 0.33 0.33 0.33
(consultant
oncologist)
CT scan 0.00 0.00 0.00 0.33 0.33 0.33 0.33 0.33 0.33 0.00 0.00 0.00
Blood test 4.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00

Abbreviations: CT, computerised tomography; PD, progressive disease; PFD, progression-free disease.

Table 50: Health state monitoring resource use per cycle used in a sensitivity analysis

PFD health state PD health state
. Resource use for cycle 1 Resource use for cycle 2-14 Resource use for cycle 15+ Resource use for all cycles
Intervention
Niraparib Rou_tlne Olaparib | Niraparib Roqtlne Olaparib | Niraparib Roqtlne Olaparib | Niraparib Roqtlne Olaparib
surveillance surveillance surveillance surveillance

Outpatient

visit 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.33 0.33
(consultant

oncologist)

CT scan 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.00 0.00 0.00
Blood test 4.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00

Abbreviations: CT, computerised tomography; PD, progressive disease; PFD, progression-free disease.
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A cost estimate for each monitoring intervention listed in Table 49 was sourced from the
2015-2016 NHS national schedule of reference costs and are shown in Table 51.'%" The
sum product of the costs and monitoring resource use was then calculated to obtain the
total monitoring cost per cycle as shown in Table 52. These costs were applied in the
PFD health state and PD health state based on the mean duration of time patients spent
in the PFD and PD health state by treatment. The mean duration of time spent in the
PFD and PD health states for niraparib and routine surveillance patients was based on
the ENGOT-OV16/NOVA trial and for olaparib patients was based on Study 19 (Section
B.3.3.1 and Section B.3.3.2).

Table 51 Unit costs of monitoring interventions

Event Cost (£) Description
Outpatient visit NHS reference cost 2015-16, Consultant-led outpatient
(consultant £110.47 attendance — non-admitted face to face, follow-up.
oncologist) Code:WFO01A 503, gynaecological oncology

NHS reference cost 2015-16, Diagnostic imaging;
CT scan £94.96 Computerised Tomography Scan of one area, without

contrast, 19 years and over. Code: RD20A
NHS reference cost 2015-16, Haematology, directly

Blood test Y accessed pathology services. Code: DAPS05

Abbreviations: CT, computerised tomography; NHS National Health Service.

Company evidence submission template for Niraparib for ovarian cancer [ID1041]
© TESARO (2017). All rights reserved 148




Table 52: Health state monitoring cost per cycle

PFD health state

PD health state

Cost for cycle 1 (£)

Cost for cycle 2-14 (£)

Cost for cycle 15+ (£)

Cost for all cycles (£)

Niraparib Roqtlne Olaparib | Niraparib Roqtlne Olaparib | Niraparib Rou_tlne Olaparib | Niraparib Roqtlne Olaparib
surveillance surveillance surveillance surveillance
122.88 113.57 113.57 145.22 145.22 145.22 71.58 71.58 71.58 36.82 36.82 36.82

Abbreviations: PD, progressive disease, PFD, progression-free disease
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B.3.5.4 Health-state costs and resource use

Table 53 to Table 55 provides a summary of the costs associated with the PFD and PD
health states in the model for the non-gBRCAmut 2L+, gBRCAmut 2L, and gBRCAmut 3L+
population, respectively.

Table 53: List of health states and associated costs per cycle in the economic model for
niraparib versus routine surveillance in the non-gBRCAmut 2L+ population

Health Reference to
Cycle Items Cost (£) section in
states .
submission
1 I
2 I
3 Niraparib [
Technology Section
4 costs ] B.3.5.3.1
5+ I
All cycles Rogt'ne 0
surveillance
All cycles Niraparib 0
Administration : Section
All cycles costs Routine 0 B.3.5.3.2
PED surveillance
1 122.88
2-14 Niraparib 145.22
15+ Monitoring 71.58 Section
1 costs 113.57 B.3.5.3.3
214 Routine 145.22
surveillance
15+ 71.58
1 Niraparib 567.86
Adverse event - Section 0
1 costs Routine 34.78
surveillance '
1-3 1,766.38
4 1,671.61
Niraparib
1,671.61
Subsequent
6 chemotherapy 5.32 Section
1-3 technology 1,514.27 B.3.5.6.1
costs
4 Routine 1,514.27
PD surveillance 1,514.27
6 6.60
1-3 319.84
Subsequent
4 chemotherapy . . 319.70 Section
. ; Niraparib
administration 319.70 B.3.5.6.1
costs
6 19.76

Company evidence submission template for Niraparib for ovarian cancer [ID1041]
© TESARO (2017). All rights reserved 150



Reference to

Health Cycle ltems Cost (£) section in
states . .
submission
1-3 318.67
4 Routine 318.67
5 surveillance 318.67
6 20.39
All cycles Niraparib 36.82
Monitoring : Section
Al Cyc|es costs ROL.ltlne 3682 B.3.5.3.3
surveillance
Apdplled at Niraparib 3,691.55
eath Terminal care Section
i costs ; B.3.5.6.2
Applied at Routine 3,691.55
death surveillance

Abbreviations: PD, progressive disease; PFD, progression-free disease.

Table 54: List of health states and associated costs per cycle in the economic model for

niraparib versus routine surveillance in the gBRCAmut 2L population
Health Reference to
Cycle Items Cost (£) section in
states .
submission
1 I
2 I
3 Niraparib [ .
Technology Section
4 costs ] B.3.5.3.1
5+ I
All cycles Rogtlne 0
surveillance
All cycles Niraparib 0
Administration : Section
All cycles costs Ro""tme 0 B.3.5.3.2
PED surveillance
1 122.88
2-14 Niraparib 145.22
15+ Monitoring 71.58 Section
1 costs 113.57 B.3.5.3.3
214 Routine 145.22
surveillance
15+ 71.58
1 Niraparib 567.86
Adverse event - Section 0
1 costs ROUt|ne 34 78
surveillance '
1-3 Subsequent ; : 1,351.14 Section
PD Niraparib
4 chemotherapy 1,313.35 B.3.5.6.1
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Reference to

< El Cycle Items Cost (£) section in
states . -
submission
5 technology 1,313.35
costs
6 1.44
1-3 1,397.88
4 Routine 1,397.88
surveillance 1,397.88
58.15
1-3 324.99
4 324.92
Niraparib
324.92
Subsequent
chemotherapy 6.80 Section
1-3 administration 328.10 B.3.5.6.1
costs
4 Routine 328.10
5 surveillance 328.10
6 15.62
All cycles Niraparib 36.82
Monitoring : Section
All cycles costs ROL_'t'ne 36.82 B.3.5.3.3
surveillance
Apdplle(rtl1 at Niraparib 3,691.55
eat Terminal care Section
i costs i B.3.5.6.2
Applied at Rogtlne 3.691.55
death surveillance

Abbreviations: PD, progressive disease; PFD, progression-free disease.

Table 55: List of health states and associated costs per cycle in the economic model for
niraparib versus olaparib in the gBRCAmut 3L+ population

Reference to

e Cycle Items Cost (£) section in
states ..
submission
1 I
2 I
3 Niraparib e
4 Technology ] Section
costs B.3.5.3.1
5+ I
PFD All cycles
(Capped at Olaparib 2,939.84
15 cycles)
All cycles | Administration Niraparib 0 Section
All cycles costs Olaparib 0 B.3.5.3.2
1 Niraparib 122.88
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Reference to

:f;:::g Cycle Items Cost (£) section in
submission
2-14 145.22
15+ 71.58
Monitoring Section
! costs 113.57 B.3.5.3.3
2-14 Olaparib 145.22
15+ 71.58
1 Adverse event Niraparib 567.86
Section 0
1 costs Olaparib 100.35
1-3 1,136.84
4 1,136.84
Niraparib
1,057.53
Subsequent
chemotherapy 32.54 Section
1-3 technology 1,136.84 B.3.5.6.1
costs
4 1,136.84
Olaparib
1,057.53
32.54
1-3 322.58
4 322.58
Niraparib
PD 321.99
Subsequent
chemotherapy 48.77 Section
1-3 administration 32258 B.3.5.6.1
costs
4 322.58
Olaparib
5 321.99
6 48.77
All cycles Monitoring Niraparib 36.82 Section
All cycles costs Olaparib 36.82 B.3.5.3.3
Apdpllecri1 at Niraparib 3,691.55
eat Terminal care Section
i costs B.3.5.6.2
Applied at Olaparib 3,691.55
death

Abbreviations: PD, progressive disease; PFD, progression-free disease.

B.3.5.5 Adverse reaction unit costs and resource use

The cost of AEs was modelled based on the incidence of grade 23 treatment-related AEs
reported in 210% of patients in either treatment group in the ENGOT-OV16/NOVA ftrial, or
with at least 1% difference between the niraparib and placebo rate as described in Section
B.3.4.5. Corresponding incidence rates for olaparib were sourced from the olaparib NICE

TA381.%8 These adverse event incidence rates are presented in Table 42.
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A cost estimate to treat each of the grade 23 treatment-related AEs listed in Table 42 were
sourced from the 2015-2016 NHS national schedule of reference costs, using the olaparib
NICE TA381 (identified as a cost and resource use study in the economic SLR) as a basis to
categorise the costs appropriately, and are shown in Table 56.%'2” The sum product of the
costs and incidence, of the grade =3 treatment-related AEs, was then calculated to obtain
the total AE cost per treatment (Abbreviations: NHS, National Health Service; HRG,
Healthcare Resource Group.

Table 57) and this was attributed to the first 4 weeks of the model, under the assumption that
AEs were likely to occur very soon after treatment and only require acute care. This
approach to modelling AEs is consistent with approaches used in previous economic
evaluations in ovarian cancer.5®

Table 56 Treatment costs of grade 23 adverse events
Event Cost (£) Description

Nausea 471.09 Assumed to require one hospital admission (NHS
reference cost 2015-16; unit cost for Regular Day or Night
Admissions) and enteral feeding (N16AF, Specialist
Nursing - Enteral Feeding Nursing Services, Adult, Face to
face)

Thrombocytopenia 578.47 NHS reference cost 2015-16, Thrombocytopenia with CC,
currency codes: SA12G-SA12K (HRG costs for Non-
Elective Long Stay, Non-Elective short stay, Day case, and
Regular Day or Night Admissions, weighted by activity)

Fatigue 353.06 Assumed to require IV nutrition, NHS reference cost 2015-
16; XD26Z (Intravenous Nutrition, Band 1)

Anaemia 681.92 NHS reference cost 2015-16, Iron deficiency anaemia with
CC, currency codes: SA04G-SA04L (HRG costs for Non-
Elective Long Stay, Non-Elective short stay, Day case, and
Regular Day or Night Admissions, weighted by activity)

Vomiting 471.09 Assumed to require one hospital admission (NHS
reference cost 2015-16; unit cost for Regular Day or Night
Admissions) and enteral feeding (N16AF, Specialist
Nursing - Enteral Feeding Nursing Services, Adult, Face to
face)

Neutropenia 506.47 Assumed to require one hospital admission (NHS
reference cost 2015-16; unit cost for Regular Day or Night
Admissions) and be treated with (XD25Z Neutropenia
Drugs, Band 1).

Hypertension 590.55 NHS reference cost 2015-16, Hypertension, currency
codes: EB04Z (HRG costs for Non-Elective Long Stay,
Non-Elective short stay, Day case, and Regular Day or
Night Admissions, weighted by activity)

Abbreviations: NHS, National Health Service; HRG, Healthcare Resource Group.
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Table 57: Total grade 23 adverse event cost per treatment

Niraparib Routine surveillance Olaparib
tal grade 23 adverse event cost
567.86 34.78 100.35

B.3.5.6 Miscellaneous unit costs and resource use

B.3.5.6.1 Subsequent chemotherapy treatment

Technology costs

The use of subsequent chemotherapy in the period following disease progression was

reported for niraparib and placebo from ENGOT-OV16/NOVA. Those subsequent

chemotherapy regimens relevant to UK practice and administered in >3% of patients in the
niraparib and placebo treatments arms, split by the gBRCAmut and non-gBRCAmut
populations, obtained from ENGOT-OV16/NOVA is shown in Table 58. Corresponding
subsequent chemotherapy regimens administered in >3% of patients in the olaparib
treatment arm of Study 19 in the BRCA mutation population were sourced from the olaparib

NICE TA381 and are also shown in Table 58.68
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Table 58: Subsequent chemotherapy regimens administered following disease progression in
ENGOT-OV16/NOVA and Study 19

gBRCAmMut Non-gBRCAmut

Treatment regimen Niraparib Placebo Olaparib Niraparib Placebo

L L (n=74) L ]

Number of patients (percent)

Carboplatin e [ ] 33 (44.6) e e
Carbqpla_tin and ] ] 25 (33.8) I I
gemcitabine
Doxorubicin ] - 16 (21.6) I ]
Doxorubicin e I ] I
hydrochloride -
liposomal pegylated
Cisplatin I N - I I
Cyclophosphamide e - - ] I
Docetaxel - - - - -
dovorabin - - 15 (203) - -
Topotecan [ [ 8 (10.8) [ [
Paclitaxel ] ] 7 (9.5) I I
55&3‘5?'33&1?%@ i i 11(14.9) i i
Carpiatn o - BEIE -
cydlophosphamide - - (122 - -
Etoposide - - 6 (8.1) - -
Cisplatin and paclitaxel - - 6 (8.1) - -
Cisplatin and
cyclophosphamide and - - 6 (8.1) - -
docetaxel
Gemcitabine [ [ 4 (5.4) [ [
Ceotanine o . . - -
Oxaliplatin - - - - -
appgees | W mmm | - -
Pemetrexed - - - - -
Tamoxifen - - - - -
Trabectedin - - - - -

The available formulations, pack sizes, unit costs and price per mg for each subsequent
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chemotherapy treatment is detailed in Table 59. This cost data was obtained from the British
National Formularly July 2017.128

Table 59: Cost of subsequent chemotherapy

Chemothera Available Pack size Unit cost/ Cost/unit (vial
Py formulations pack (£) or tablet) (£/mg)
Carboplatin 50mg 20.00 20.00
150mg 1 vial 50.00 50.00
450mg 160.00 160.00
600mg 260.00 260.00
1000mg 1 vial 13.09 13.09
2000mg 26.86 26.86
Doxorubicin 10mg 1 vial 18.54 18.54
50mg 92.70 92.70
Topotecan 1mg 1 vial 87.88 87.88
4mg 261.55 261.55
Paclitaxel 30mg 66.85 66.85
100mg 1 vial 200.35 200.35
150mg 300.52 300.52
300mg 601.03 601.03
Cyclophosphamide 50mg 100 tablets 139.00 1.39
80mg ] 504.27 504.27
140mg 1 vial 720.10 720.10
160mg 1,008.54 1,008.54
Cisplatin 10mg 5.90 5.90
50mg 1 vial 2511 25.11
100mg 50.22 50.22
Etoposide 50mg 20 capsules 99.82 4.99
100mg 10 capsules 87.23 8.72
Doxorubicin hydrochloride 20mg i 360.23 360.23
liposomal pegylated 50mg 1 vial 712.49 712.49
Tamoxifen 10mg 37.87 1.26
20mg 30 tablets 2.88 0.10
40mg 40.39 1.35
Trabectadin 0.25mg 1 vial 363.00 363.00
1mg 1366.00 1366.00
Oxaliplatin 50 mg 141.48 141.48
100 mg 1 vial 283.32 283.32
200 mg 595.65 595.65
Pemetrexed 100 mg 140.00 140.00
500 mg 1 vial 700.00 700.00
1000 mg 1400.00 1400.00
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For each regimen, the dose for each subsequent chemotherapy treatment following niraparib
or placebo was sourced from guidelines reported by the Thames Valley Cancer Network for
gynaecological cancer and supplemented with literature where required.'° Additional
subsequent chemotherapy treatment following olaparib was sourced from the olaparib NICE
TA381 and is shown in Table 60.%8 It should be noted that the reference used in the olaparib
NICE submission was no longer available and given that different regimens were used in
some instances in the ENGOT-OV16/NOVA trial it was necessary to source a new reference
source and dosing for these regimens.

Table 60: Subsequent chemotherapy dosing regimens

Frequency of

100mg/m?

Treatment regimen Dose assumptions | Schedule cycle Source
Carboplatin Dose based on Day 1 Repeated Thames
creatinine every 21 days | Valley'3°
clearance rates forup to 6
plus twenty-five cycles
multiplied by the
AUC (5mg/mL/min)
Carboplatin and Carboplatin: Carboplatin: Repeated Thames
gemcitabine As above with AUC | Day 1 every 21 days | Valley'*®
of 5mg/mL/min forupto 6
cycles
Gemcitabine:
Dose based on Gemcitabine:
body surface area Days 1 and 8
and calculated as
1000mg/m?
Doxorubicin Dose based on Day 1 Repeated Thames
body surface area every 21 days | Valley'®®
and calculated as forupto 6
70mg/m? cycles
Doxorubicin hydrochloride | Dose based on Day 1 Repeated Thames
liposomal pegylated body surface area every 28 days | Valley'®®
and calculated as forup to 6
50mg/m2 (cycle 1 cycles
40mg/m? is given)*
Cisplatin Dose based on Day 1 Repeated Thames
body surface area every 21 days | Valley'®
and calculated as forup to 6
100mg/m? cycles
Cyclophosphamide Based on fixed Days 1-14 Repeated Ferrandina et
dose of 50mg once every 28 al. 2014131
a day days™*
Docetaxel Dose based on Day 1 Repeated Katsumata
body surface area every 21 2003132
and calculated as days**
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Frequency of

until disease
progression)

Treatment regimen Dose assumptions | Schedule cycle Source
Carboplatin and Carboplatin: Carboplatin: Repeated NICE
doxorubicin As above with AUC | Day 1 every 21-28 TA38168
of 5mg/mL/min days for up to
4 cycles
Doxorubicin:
Dose based on
body surface area
and calculated as
30mg/m? Doxorubicin:
Day 1
Paclitaxel Dose based on Day 1 Repeated Thames
body surface area every 21 days | Valley'®
and calculated as forup to 6
175mg/m? cycles
Carboplatin and Carboplatin: Carboplatin: Repeated NICE
cyclophosphamide As above with AUC | Day 1 every 21-28 | TA38168
of 4 mg/mL/min days for up to
6 cycles
Cyclophosphamide: Cyclophos-
Based on fixed phamide:
dose of 50 mg once | pay 1-21/28
a day (continued
until disease
progression)
Carboplatin and docetaxel | Carboplatin: Carboplatin: Repeated NICE
As above with AUC | Day 1 every 21 days | TA381%
of 5mg/mL/min forup to 6
cycles
Docetaxel:
Dose based on
body surface area Docetaxel:
and calculated as ocetaxet
75mg/m?2 Day 1
Cisplatin and Cisplatin: Cisplatin: Repeated NICE
cyclophosphamide Dose based on Day 1 every 21 days | TA38168
body surface area forup to 6
and calculated as cycles
75mg/m?
Cyclophosphamide:
Based on fixed Cycloph(?s-
phamide:
dose of 50mg once
a day (continued Day 1-21
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Frequency of

Treatment regimen Dose assumptions | Schedule cycle Source

Etoposide Based on fixed Day 1-14 Repeated NICE
dosing of 50 mg every 21 days | TA381%8
twice daily forupto 6

cycles

Cisplatin and paclitaxel Cisplatin: Cisplatin: Repeated NICE
Dose based on Day 1 every 21 days | TA381%8
body surface area for up to 6
and calculated as cycles
75mg/m?

Paclitaxel: ]
Dose based on Paclitaxel:
body surface area | Day 1

and calculated as

175mg/m?

Cisplatin and Cisplatin: Cisplatin: Repeated NICE

cyclophosphamide and Dose based on Day 1 every 21 days | TA38168

docetaxel body surface area forupto 6
and calculated as cycles
75mg/m?2
Docetaxel: Docetaxel:

Dose based on Day 1

body surface area

and calculated as

75mg/m?2

Cyclophosphamide: | Cyclophos-
Based on fixed phamide:
dose of 50mg once | Day 1-21

a day (continued

until disease

progression)

Gemcitabine Dose based on Days 1 and 8 | Repeated Thames
body surface area every 21 days | Valley'®®
and calculated as forupto 6 (assumed
1000 mg/m? cycles same as

combination
dosing)
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Frequency of

Treatment regimen Dose assumptions | Schedule cycle Source
Gemcitabine and Gemcitabine: Day 1 Repeated Vici et al.
oxaliplatin Dose based on every 14 days | 201333

body surface area for up to 12

and calculated as cycles

1000 mg/m?

Oxaliplatin: Day 2

Dose based on

body surface area

and calculated as

1000 mg/m?

Oxaliplatin Dose based on Day 1 Repeated Dieras et al.
body surface area every 21 days | 2002134
and calculated as until disease
130mg/m? progression

(median
number of
cycles is 4)

Carboplatin and paclitaxel Carboplatin: Carboplatin: Repeated Thames
As above with Day 1 every 21 days | Valley'®
AUC of forupto 6
5mg/mL/min cycles
Paclitaxel:

Dose based on

body surface

area and Paclitaxel:
calculated as Day 1, Day 8
80mg/m? and Day 15

Pemetrexed Dose based on Day 1 Repeated Miller et al.
body surface area every 21 days | 200935
and calculated as until disease
900mg/m? progression

(median
number of
cycles is 4)

Tamoxifen Based on fixed Day 1-28 Repeated Williams et al.
dose of 20mg twice every 28 2010138
daily days**

Topotecan Dose based on Day 1-5 Repeated Thames
body surface area every 21 days | Valley130
and calculated as for up to 3-6
1.5mg/m?2 cycles

Trabectedin Dose based on Day 1 Repeated Thames
body surface area every 21 days | Valley130
and calculated as forupto 6 (assumed
1.1mg/m?2 cycles same as

combination
dosing)

*Cycle 1 costed as 50mg/m?, **Patients assumed to receive a maximum of 6 cycles of treatment
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Using the subsequent chemotherapy dosing regimens detailed in Table 60 the mean dose
per cycle was calculated. The mean cost per cycle was then calculated considering all
available formulations and associated costs (Table 59), making use of the largest
tablet/capsule/vial size available followed by using smaller sizes as required as per the mean
dose per cycle. When determining the number of tablets/capsules/vials required, wastage

was assumed, such that the quantity was rounded up to the nearest whole

tablet/capsule/vial.

The sum product of the mean cost per cycle and rate of administration for all subsequent
chemotherapy regimens (Table 58) was calculated to obtain the mean subsequent
chemotherapy cost per cycle. The cost was calculated for cycle 1 to 3, cycle 3 to 4, cycle 4
to 5, cycle 5 to 6 (with a cycle representing 28 days) to capture dose caps as per Table 60.
For those treatment regimens with no dose cap listed, patients were assumed to receive a
maximum of 6 cycles. This was a reflection of the fact that the single agent regiments listed
to be used until disease progression are used in platinum resistant disease and therefore a 6
cycle treatment cap was felt to reflect the time a patient would remain on treatment in this
disease state.”

The mean subsequent chemotherapy cost per cycle until cycle 6 is presented in Table 61,
split by gBRCAmut and non-gBRCAmut, and these costs were applied in the PD health

state.

For the gBRCAmut 3L+, the mean subsequent chemotherapy cost per cycle, until cycle 6,
for niraparib was set equal to the olaparib cost.

Table 61: Mean subsequent chemotherapy cost per cycle gBRCAmut and non-gBRCAmut

gBRCAmut Non-gBRCAmut
Cycle Routine Routine
Niraparib (£) surveillance Olaparib (£) Niraparib (£) surveillance

(£) (£)
1-3 1,351.14 1,397.88 1,136.84 1,766.38 1,514.27
4 1,313.35 1,397.88 1,136.84 1,671.61 1,514.27
1,313.35 1,397.88 1,057.53 1,671.61 1,514.27

6 1.44 58.15 32.54 5.32 6.60

Administration costs

As shown in Table 59, some of the subsequent chemotherapy regimens utilised are
administered by iv infusion whilst others are administered orally. The proportion of
subsequent chemotherapy regimens administered by iv infusion and orally per cycle was
calculated and shown in Table 62.
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Table 62: Proportion of subsequent chemotherapy regimens administered by iv infusion and
orally

BRCAmut Non-gBRCAmut

Cycle gg;%?;?;;?gx . . : Routine . . . : Routine
Niraparib surveillance Olaparib | Niraparib surveillance

\Y) 97.85% 100.00% 96.18% 94.29% 93.48%

" Oral 2.15% 0.00% 3.82% 5.71% 6.52%
4 \Y) 97.80% 100.00% 96.18% 94.19% 93.48%
Oral 2.20% 0.00% 3.82% 5.81% 6.52%

\Y) 97.80% 100.00% 95.77% 94.19% 93.48%

° Oral 2.20% 0.00% 4.23% 5.81% 6.52%
5 \Y) 0.00% 100.00% 100.00% 0.00% 0.00%
Oral 100.00% 0.00% 0.00% 100.00% 100.00%

Abbreviations: |V, intravenous.

Costs for administration of the chemotherapy regimens were sourced from the 2015-2016
NHS national schedule of reference costs, using the olaparib NICE TA381 (identified as a
cost and resource use study in the economic SLR) as a basis to categorise the costs
appropriately, and are shown in Table 63. 127

Table 63: Subsequent chemotherapy administration costs

Chemotherapy Cost (£)

administration Description

NHS reference cost 2015-16, Chemotherapy, Deliver

v 328.10 subsequent elements of a chemotherapy cycle, Code: SB15Z

NHS reference cost 2015-16, Chemotherapy, Deliver

Oral 183.50 exclusively oral chemotherapy, Code: SB11Z

Abbreviations: |V, intravenous; NHS, National Health Service.

To calculate the subsequent chemotherapy administration cost per cycle, the sumproduct of
the administration proportions were multiplied by the administration costs and then multiplied
by the rate of administration for all subsequent chemotherapy regimens (Table 58). These
costs were applied in the PD health state.

In line with the subsequent chemotherapy technology costs, the subsequent chemotherapy
administration cost per cycle for niraparib was set equal to the olaparib cost when
considering the gBRCAmut 3L+ population.

Table 64: Subsequent chemotherapy administration cost per cycle

gBRCAmut Non-gBRCAmut

Routine Routine

Cycle Niraparib A s Olaparib Niraparib surveillance

Subsequent chemotherapy administration cost per cycle (£)

1-3 324.99 328.10 322.58 319.84 318.67
4 324.92 328.10 322.58 319.70 318.67
5 324.92 328.10 321.99 319.70 318.67

Company evidence submission template for Niraparib for ovarian cancer [ID1041]
© TESARO (2017). All rights reserved 163



gBRCAmut Non-gBRCAmut

Cycle Niraparib Roqtlne Olaparib Niraparib Roqtlne
surveillance surveillance
Subsequent chemotherapy administration cost per cycle (£)
6 6.80 15.62 48.77 19.76 20.39

B.3.5.6.2 Terminal care cost

A one-off terminal care cost was applied at death in the model. This cost was based on the
sources used in the olaparib NICE TA381 (identified as a cost and resource use study in the
economic SLR).%® Guest and colleagues investigated the healthcare resource use and costs
for specific advanced cancer patients in the UK. The terminal care costs associated with OC
were estimated to be £7,238 (inflated from 2000/01 price of £4,789 to 2015/16 prices using
inflation indices from the Personal Social Services Research Unit) for an average time period
of 399 days."” Gao and colleagues reported that only 51% of terminal care in England is
administered in a health service setting. Therefore, the total end-of-life care costs applied at
death in the model were £3,692.138

B.3.6 Summary of base-case de novo analysis inputs and

assumptions

B.3.6.1 Summary of base-case de novo analysis inputs

Table 65 to Table 67 provides a summary of the of the base-case de novo analysis inputs for
the non-gBRCAmut 2L+, gBRCAmut 2L, and gBRCAmut 3L+ population, respectively.
Further details for each of the inputs can be found in the relevant sections given in the
reference column.

Table 65: Summary of base-case de novo analysis inputs in the non-gBRCAmut 2L+
population

OWSA
Within Psa | Reference to
Parameter Value Upper varied b section in
bound Lower bound y submission
Model setup
Instantaneous 3.44%
discount rate costs (equivalent .
10 3.5% N/A Fixed
p.a) Section
Instantaneous 3.44% B.3.2.2.1
discount rate (equivalent .
outcomes to 3.5% N/A Fixed
p.a)
Clinical inputs
Niraparib mean Generalised
2.46 95% ClI
PFS ? Gamma Section
i i B.3.3.1.1
Niraparib PFS cap 20 N/A Fixed
(years)
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OWSA Within PSA Reference to
Parameter Value Upper varied b section in
bound | Lower bound y submission
Routine Generalised
surveillance mean 1.14 95% CI G
PFS amma
Routine
surveillance PFS 20 N/A Fixed
cap (years)
Varies based
Niraparib mean OS 5.65 N/A on PFS
estimates
Routi Section 0
outine
surveillance mean 3.02 95% ClI Lognormal
oS
Niraparib mean 135 95% Cl| Log-logistic
TOMT )
Niraparib TTD cap 20 N/A Fixed
(years)
Routine Section
surveillance mean 0.60 95% ClI Log-logistic B.3.3.3.1
TOMT
Routine
surveillance TTD 20 N/A Fixed
cap (years)
Incidence of adverse events
Niraparib - Nausea 3.00% 1.94% 4.28% Beta
1 1 - 0, 0,
#lm;ﬁggcympema 33.79% 21.25% 47.60% Beta
Niraparib - Fatigue 8.17% 5.26% 11.65% Beta
Niraparib - 25.34% 16.09% 35.87% Beta .
Anaemia Section
B.3.4.5
1 1 - 0, o)
\l\}gra:]pl)ﬁ\r:g) 1.91% 1.23% 2.72% Beta
Egﬁﬁig;ia 19.62% 12.53% 27.84% Beta
1 1 - 0, 0,
Hgsgﬂgggon 8.17% 5.26% 11.65% Beta
Routine 0.72% 1.60%
surveillance - 1.12% Beta
Nausea
Routine 0.36% 0.80% .
surveillance - 0.56% Beta SBegt‘Log
Thrombocytopenia T
Routine 0.36% 0.80%
surveillance - 0.56% Beta
Fatigue
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OWSA

Reference to

Parameter Value u LD G [ section in
er i
bffnd Lower bound |  Varied by submission
Routine 0.00% 0.00%
surveillance - 0.00% Beta
Anaemia
Routine 0.36% 0.80%
surveillance - 0.56% Beta
Vomiting
Routine 1.08% 2.39%
surveillance - 1.68% Beta
Neutropenia
Routine 1.44% 3.19%
surveillance - 2.23% Beta
Hypertension
Utilities
PFS health state 0.831 0.811 0.850 Beta
Section 0
PD health state 0.762 0.742 0.781 Beta
Disutilities
Nausea 0.231 0.057 0.480 Beta
Thrombocytopenia 0.000 0.000 0.000 Beta
Fatigue 0.084 0.036 0.149 Beta
. Section
Anaemia 0.000 0.000 0.000 Beta B345
Vomiting 0.231 0.057 0.480 Beta
Neutropenia 0.000 0.000 0.000 Beta
Hypertension 0.000 0.000 0.000 Beta
Technology costs (£)
Niraparib — cycle 1 e N/A Fixed
Niraparib — cycle 2 e N/A Fixed
Niraparib — cycle 3 e N/A Fixed
Niraparib — cycle 4 I N/A Fixed Section
; o B.3.5.3.1
lgllraparlb cycle ] N/A Fixed
Routine
surveillance — all 0 N/A Fixed
cycles
Administration costs (£)
Niraparib — all 0 0 0 Fixed
cycles
Section
Routine B.3.5.3.2
surveillance — all 0 0 0 Fixed
cycles

Monitoring costs (£)

Company evidence submission template for Niraparib for ovarian cancer [ID1041]
© TESARO (2017). All rights reserved

166




Parameter

Value

OWSA

Upper
bound

Lower bound

Within PSA
varied by

Reference to
section in
submission

Outpatient visit
(consultant
oncologist)

110.47

71.49

157.79

Gamma

CT scan

94.96

61.45

135.65

Gamma

Blood test

3.10

2.01

4.43

Gamma

Section
B.3.5.3.3

Monitoring resource

use

Niraparib —
outpatient visit
(consultant
oncologist) — PFD
cycle 1

1.00

0.65

1.43

Gamma

Niraparib —
outpatient visit
(consultant
oncologist) — PFD
cycle 2-14

1.00

0.65

1.43

Gamma

Niraparib —
outpatient visit
(consultant
oncologist) — PFD
cycle 15+

0.33

0.22

0.48

Gamma

Niraparib —
outpatient visit
(consultant
oncologist) — PD all
cycles

0.33

0.22

0.48

Gamma

Section
B.3.5.3.3

Routine
surveillance —
outpatient visit
(consultant
oncologist) — PFD
cycle 1

1.00

0.65

1.43

Gamma

Routine
surveillance —
outpatient visit
(consultant
oncologist) — PFD
cycle 2-14

1.00

0.65

1.43

Gamma

Routine
surveillance —
outpatient visit
(consultant
oncologist) — PFD
cycle 15+

0.33

0.22

0.48

Gamma

Section
B.3.5.3.3
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Parameter

Value

OWSA

Upper
bound

Lower bound

Within PSA
varied by

Routine
surveillance —
outpatient visit
(consultant
oncologist) — PD all
cycles

0.33

0.22

0.48

Gamma

Reference to
section in
submission

Niraparib — CT
scan — PFD cycle 1

0.00

0.00

0.00

Gamma

Niraparib — CT
scan — PFD cycle
2-14

0.33

0.22

0.48

Gamma

Niraparib — CT
scan — PFD cycle
15+

0.33

0.22

0.48

Gamma

Niraparib — CT
scan — PD all
cycles

0.00

0.00

0.00

Gamma

Section
B.3.5.3.3

Routine
surveillance — CT
scan — PFD cycle 1

0.00

0.00

0.00

Gamma

Routine
surveillance — CT
scan — PFD cycle
2-14

0.33

0.22

0.48

Gamma

Routine
surveillance — CT
scan — PFD cycle
15+

0.33

0.22

0.48

Gamma

Routine
surveillance — CT
scan — PD all
cycles

0.00

0.00

0.00

Gamma

Section
B.3.5.3.3

Niraparib — Blood
test — PFD cycle 1

4.00

2.59

5.71

Gamma

Niraparib — Blood
test — PFD cycle 2-
14

1.00

0.65

1.43

Gamma

Niraparib — Blood
test — PFD cycle
15+

1.00

0.65

1.43

Gamma

Niraparib — Blood
test — PD all cycles

0.00

0.00

0.00

Gamma

Section
B.3.5.3.3

Routine
surveillance —
Blood test — PFD
cycle 1

1.00

0.65

1.43

Gamma

Section
B.3.5.3.3
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Parameter

Value

OWSA

Upper
bound

Lower bound

Within PSA
varied by

Routine
surveillance —
Blood test — PFD
cycle 2-14

1.00

0.65

1.43

Gamma

Routine
surveillance —
Blood test — PFD
cycle 15+

1.00

0.65

1.43

Gamma

Routine
surveillance —
Blood test — PD all
cycles

0.00

0.00

0.00

Gamma

Reference to
section in
submission

Adverse event costs (£)

Anaemia

681.92

441.30

974.06

Gamma

Thrombocytopenia

578.47

374.36

826.30

Gamma

Neutropenia

506.47

327.76

723.44

Gamma

Fatigue

353.06

228.48

504.31

Gamma

Hypertension

590.55

382.17

843.54

Gamma

Nausea

471.09

304.86

672.90

Gamma

Vomiting

471.09

304.86

672.90

Gamma

Section 0

Subsequent chemotherapy technology costs (£)

Rate of
administration for
all subsequent
chemotherapy
regimens

See Appendix M

Beta

Unit costs of
subsequent
chemotherapy
treatment

See Table
59

N/A

Fixed

Dosing of
subsequent
chemotherapy
treatment

Table 60

N/A

Fixed

Section
B.3.5.6.1

Subsequent chemotherapy administration costs (£)

Rate of
administration for
all subsequent
chemotherapy
regimens

See Appendix M

Beta

IV chemotherapy
administration

328.10

212.33

468.66

Gamma

Oral chemotherapy
administration

183.50

118.75

262.12

Gamma

Section
B.3.5.6.1
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OWSA
Within PSA | RReference to
Parameter Value Upper varied b section in
bound | Lower bound y submission
Terminal care costs (£)
Terminal care cost | 3,691.55 | 2,388.98 5,273.03 Gamma BS§c5t|gn2

Abbreviations: ClI, confidence interval; CT, computed tomography; IV, intravenous; N/A, not applicable; OS,
overall survival; PFD, progression-free disease; PFS, progression-free survival; TOMT, time on maintenance
treatment; TTD time to treatment discontinuation.

Table 66: Summary of base-case de novo analysis inputs in the gBRCAmut 2L population
OWSA
Within pSA | Reference to
Parameter Value Upper varied b section in
bound Lower bound y submission
Model setup
Instantaneous 3.44%
discount rate costs (equivalent .
10 3.5% N/A Fixed
p-a) Section
Instantaneous 3.44% B.3.2.2.1
discount rate (equivalent .
outcomes to 3.5% N/A Fixed
p.a)
Clinical inputs
Niraparib mean PFS 3.63 95% CI Lognormal
Niraparib PFS cap 20 N/A Fixed
(years)

. . Section
Routine surveillance 0.66 95% CI Lognormal B.3.3.1.2
mean PFS
Routine surveillance 20 N/A Fixed
PFS cap (years)

Varies based
Niraparib mean OS 9.40 N/A on PFS .
estimates Section

: : B.3.3.2.3
Routine surveillance 3.48 95% Cl Lognormal
mean OS
Niraparib mean )

TOMT 2.91 95% CI Lognormal

Niraparib TTD cap 20 N/A Fixed

(years) Section
Routine surveillance o B.3.3.3.2
mean TOMT 0.66 95% Cl Lognormal

Routine surveillance .

TTD cap (years) 20 N/A Fixed

Incidence of adverse events

Niraparib - Nausea 3.00% 1.94% 4.28% Beta
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OWSA

Reference to

Parameter Value U bl [ section in
er i
b&'fnd Lower bound | Varied by submission

nrapar fopenia 33.79% 21.25% 47.60% Beta
Niraparib - Fatigue 8.17% 5.26% 11.65% Beta
Niraparib - Anaemia 25.34% 16.09% 35.87% Beta

Section
Niraparib - Vomiting 1.91% 1.23% 2.72% Beta B.3.4.5
mgiﬁig;ia 19.62% 12.53% 27.84% Beta
m;sgftggs'ion 8.17% 5.26% 11.65% Beta
Routine survelllance | 1129 0.72% 1.60% Beta
Routine surveillance 0.56% 0.36% 0.80% Beta
- Thrombocytopenia
_Rcl’:‘:;i’éi:“”’e"'a“ce 0.56% 0.36% 0.80% Beta
Routine survelllance | 0.00% 0.00% 0.00% Beta gesctfg
_R\‘;g::q”iﬁnzurve"'a“ce 0.56% 0.36% 0.80% Beta
Routine ;g;‘i’ae'”a”ce 1.68% 1.08% 2.39% Beta
Rﬁ‘;ggft :,:;\i/;:nance 2.23% 1.44% 3.19% Beta
Utilities
PFS health state 0.831 0.811 0.850 Beta

Section 0

PD health state 0.762 0.742 0.781 Beta
Disutilities
Nausea 0.231 0.057 0.480 Beta
Thrombocytopenia 0.000 0.000 0.000 Beta
Fatigue 0.084 0.036 0.149 Beta
Anaemia 0.000 0.000 0.000 Beta Secton
Vomiting 0.231 0.057 0.480 Beta
Neutropenia 0.000 0.000 0.000 Beta
Hypertension 0.000 0.000 0.000 Beta
Technology costs (£)
Niraparib — cycle 1 e N/A Fixed
Niraparib — cycle 2 T N/A Fixed Bs§c5t|gn1
Niraparib — cycle 3 e N/A Fixed
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Parameter

Value

OWSA

Upper
bound

Lower bound

Within PSA
varied by

Niraparib — cycle 4

N/A

Fixed

Niraparib — cycle 5+

N/A

Fixed

Routine surveillance
—all cycles

N/A

Fixed

Reference to
section in
submission

Administration costs

(£)

Niraparib — all cycles

Fixed

Routine surveillance
—all cycles

|
|
0
0
0

Fixed

Section
B.3.5.3.2

Monitoring costs (£)

Outpatient visit
(consultant
oncologist)

110.47

71.49

157.79

Gamma

CT scan

94.96

61.45

135.65

Gamma

Blood test

3.10

2.01

4.43

Gamma

Section
B.3.5.3.3

Monitoring resource use

Niraparib —
outpatient visit
(consultant
oncologist) — PFD
cycle 1

1.00

0.65

1.43

Gamma

Niraparib —
outpatient visit
(consultant
oncologist) — PFD
cycle 2-14

1.00

0.65

1.43

Gamma

Niraparib —
outpatient visit
(consultant
oncologist) — PFD
cycle 15+

0.33

0.22

0.48

Gamma

Niraparib —
outpatient visit
(consultant
oncologist) — PD all
cycles

0.33

0.22

0.48

Gamma

Section
B.3.5.3.3

Routine surveillance
— outpatient visit
(consultant
oncologist) — PFD
cycle 1

1.00

0.65

1.43

Gamma

Routine surveillance
— outpatient visit
(consultant
oncologist) — PFD
cycle 2-14

1.00

0.65

1.43

Gamma

Section
B.3.5.3.3
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Parameter

Value

OWSA

Upper
bound

Lower bound

Within PSA
varied by

Routine surveillance
— outpatient visit
(consultant
oncologist) — PFD
cycle 15+

0.33

0.22

0.48

Gamma

Routine surveillance
— outpatient visit
(consultant
oncologist) — PD all
cycles

0.33

0.22

0.48

Gamma

Reference to
section in
submission

Niraparib — CT scan
— PFD cycle 1

0.00

0.00

0.00

Gamma

Niraparib — CT scan
— PFD cycle 2-14

0.33

0.22

0.48

Gamma

Niraparib — CT scan
— PFD cycle 15+

0.33

0.22

0.48

Gamma

Niraparib — CT scan
— PD all cycles

0.00

0.00

0.00

Gamma

Section
B.3.5.3.3

Routine surveillance
— CT scan-PFD
cycle 1

0.00

0.00

0.00

Gamma

Routine surveillance
— CT scan - PFD
cycle 2-14

0.33

0.22

0.48

Gamma

Routine surveillance
— CT scan-PFD
cycle 15+

0.33

0.22

0.48

Gamma

Routine surveillance
— CT scan - PD all
cycles

0.00

0.00

0.00

Gamma

Section
B.3.5.3.3

Niraparib — Blood
test — PFD cycle 1

4.00

2.59

5.71

Gamma

Niraparib — Blood
test — PFD cycle 2-
14

1.00

0.65

1.43

Gamma

Niraparib — Blood
test — PFD cycle 15+

1.00

0.65

1.43

Gamma

Niraparib — Blood
test — PD all cycles

0.00

0.00

0.00

Gamma

Section
B.3.5.3.3

Routine surveillance
— Blood test — PFD
cycle 1

1.00

0.65

1.43

Gamma

Routine surveillance
— Blood test — PFD
cycle 2-14

1.00

0.65

1.43

Gamma

Section
B.3.5.3.3
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OWSA

Within PSA

Reference to

Parameter Value Upper . section in
bgl?nd Lower bound | Varied by submission

Routine surveillance

— Blood test — PFD 1.00 0.65 1.43 Gamma

cycle 15+

Routine surveillance

— Blood test — PD all 0.00 0.00 0.00 Gamma

cycles

Adverse event costs (£)

Anaemia 681.92 441.30 974.06 Gamma

Thrombocytopenia 578.47 374.36 826.30 Gamma

Neutropenia 506.47 327.76 723.44 Gamma

Fatigue 353.06 228.48 504.31 Gamma Section 0

Hypertension 590.55 382.17 843.54 Gamma

Nausea 471.09 304.86 672.90 Gamma

Vomiting 471.09 304.86 672.90 Gamma

Subsequent chemotherapy technology costs (£)

Rate of

administration for all

subsequent See Appendix M Beta

chemotherapy

regimens

Unit costs of Section

subsequent See Table N/A Fixed B.3.5.6.1

chemotherapy 59

treatment

Dosing of

subsequent Table 60 N/A Fixed

chemotherapy

treatment

Subsequent chemotherapy administration costs (£)

Rate of

administration for all

subsequent See Appendix M Beta

chemotherapy

regimens Section

B.3.5.6.1

IV chemotherapy 328.10 212.33 468.66 Gamma

administration

Oral chemotherapy 183.50 118.75 262.12 Gamma

administration

Terminal care costs (£)

Terminal care cost 3,691.55 | 2,388.98 5,273.03 Gamma Bs§c5t|gn2
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Abbreviations: Cl, confidence interval; CT, computed tomography; IV, intravenous; N/A, not applicable; OS,
overall survival; PFD, progression-free disease; PFS, progression-free survival; TOMT, time on maintenance
treatment; TTD time to treatment discontinuation.

Table 67: Summary of base-case de novo analysis inputs in the gBRCAmut 3L+ population

OWSA
Within psa | Reference to
Parameter Value Upper varied b section in
bound Lower bound y submission
Model setup
Instantaneous 3.44%
discount rate costs | (equivalent .
to 3.5% N/A Fixed
p-a) Section
Instantaneous 3.44% B.3.2.2.1
discount rate (equivalent .
outcomes to 3.5% N/A Fixed
p.a)
Clinical inputs
Niraparib mean .
PFS 1.17 95% CI Weibull Section
B.3.3.1.3
Olaparib mean PFS 0.63 95% CI Weibull
Niraparib mean OS Varies based
3.63 N/A on PFS Section
estimates B.3.3.2.4
Olaparib mean OS 2.55 95% CI Weibull
Niraparib mean Varies based
TOMT 0.63 N/A on PFS
estimates Section
Olaparib mean Varies based B.3.3.3.3
TOMT 0.63 N/A on PFS
estimates
Incidence of adverse events
Niraparib - Nausea 3.00% 1.94% 4.28% Beta
Niraparib- =~ 33.79% | 21.25% 47.60% Beta
Thrombocytopenia
Niraparib - Fatigue 8.17% 5.26% 11.65% Beta
Niraparib - 25.34% 16.09% 35.87% Beta .
Anaemia Section
Niraparib - 1.91¢ 1239 2 790 B B.3.4.5
Vomiting .91% 23% 12% eta
Niraparib - 19.62% 12.53% 27.84% Beta
Neutropenia
Niraparib - 8.17% 5.26% 11.65% Beta
Hypertension
Olaparib - Nausea 1.35% 0.87% 1.93% Beta
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OWSA Within PSA Reference to
Parameter Value Upper varied b section in
bound Lower bound y submission
Olaparib - o o o
Thrombocytopenia 0.00% 0.00% 0.00% Beta
Olaparib - Fatigue 6.76% 4.36% 9.63% Beta
Olaparib - Anaemia 5.41% 3.49% 7.71% Beta Secti
ection
Olaparib - Vomiting 2.70% 1.75% 3.86% Beta B.3.4.5
Olaparib - 4.05% 2.62% 5.78% Beta
Neutropenia
Olaparib - 0.00% 0.00% 0.00% Beta
Hypertension
Utilities
PFS health state 0.831 0.811 0.850 Beta Section 0
ection
PD health state 0.762 0.742 0.781 Beta
Disutilities
Nausea 0.231 0.057 0.480 Beta
Thrombocytopenia 0.000 0.000 0.000 Beta
Fatigue 0.084 0.036 0.149 Beta
. Section
Anaemia 0.000 0.000 0.000 Beta B3.45
Vomiting 0.231 0.057 0.480 Beta
Neutropenia 0.000 0.000 0.000 Beta
Hypertension 0.000 0.000 0.000 Beta
Technology costs (£)
Niraparib — cycle 1 e N/A Fixed
Niraparib — cycle 2 e N/A Fixed
Niraparib — cycle 3 e N/A Fixed
Niraparib — cycle 4 ] N/A Fixed Bsg%tign1
ls\llrapanb —cycle e N/A Fixed
Olaparib —al 2,940 N/A Fixed
cycles
Administration costs (£)
Niraparib — all 0 0 0 Fixed
cycles Section
ib — B.3.5.3.2
Olaparib — all 0 0 0 Fixed
cycles
Monitoring costs (£)
Outpatient visit Section
(consultant 110.47 71.49 157.79 Gamma B3533
oncologist) e
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Parameter

Value

OWSA

Upper
bound

Lower bound

Within PSA
varied by

CT scan

94.96

61.45

135.65

Gamma

Blood test

3.10

2.01

4.43

Gamma

Reference to
section in
submission

Monitoring resource use

Niraparib —
outpatient visit
(consultant
oncologist) — PFD
cycle 1

1.00

0.65

1.43

Gamma

Niraparib —
outpatient visit
(consultant
oncologist) — PFD
cycle 2-14

1.00

0.65

1.43

Gamma

Niraparib —
outpatient visit
(consultant
oncologist) — PFD
cycle 15+

0.33

0.22

0.48

Gamma

Niraparib —
outpatient visit
(consultant
oncologist) — PD all
cycles

0.33

0.22

0.48

Gamma

Section
B.3.5.3.3

Olaparib —
outpatient visit
(consultant
oncologist) — PFD
cycle 1

1.00

0.65

1.43

Gamma

Olaparib —
outpatient visit
(consultant
oncologist) — PFD
cycle 2-14

1.00

0.65

1.43

Gamma

Olaparib —
outpatient visit
(consultant
oncologist) — PFD
cycle 15+

0.33

0.22

0.48

Gamma

Olaparib —
outpatient visit
(consultant
oncologist) — PD all
cycles

0.33

0.22

0.48

Gamma

Section
B.3.5.3.3

Niraparib — CT
scan — PFD cycle 1

0.00

0.00

0.00

Gamma

Section
B.3.5.3.3
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OWSA

Within PSA

Reference to

Parameter Value Upper . section in
b&'fnd Lower bound | Varied by submission
Niraparib — CT
scan — PFD cycle 0.33 0.22 0.48 Gamma
2-14
Niraparib — CT
scan — PFD cycle 0.33 0.22 0.48 Gamma
15+
Niraparib — CT
scan — PD all 0.00 0.00 0.00 Gamma
cycles
Olaparib — CT scan
_ PFD cycle 1 0.00 0.00 0.00 Gamma
Olaparib — CT scan
0.33 0.22 0.48 Gamma
— PFD cycle 2-14 Section
Olaparib — CT scan B.3.5.3.3
_PFD cycle 15+ 0.33 0.22 0.48 Gamma
Olaparib =~ CT scan | g 0.00 0.00 Gamma
— PD all cycles
Niraparib — Blood
test — PFD cycle 1 4.00 2.59 5.71 Gamma
Niraparib — Blood
test — PFD cycle 2- 1.00 0.65 1.43 Gamma
14 Section
Niraparib — Blood B.3.5.3.3
test — PFD cycle 1.00 0.65 1.43 Gamma
15+
Niraparib — Blood 0.00 0.00 0.00 Gamma
test — PD all cycles
Olaparib — Blood
test — PFD cycle 1 1.00 0.65 1.43 Gamma
Olaparib — Blood
test — PFD cycle 2- 1.00 0.65 1.43 Gamma
14 Section
Olaparib — Blood B.3.5.3.3
test — PFD cycle 1.00 0.65 1.43 Gamma
15+
Olaparib — Blood 0.00 0.00 0.00 Gamma
test — PD all cycles
Adverse event costs (£)
Anaemia 681.92 441.30 974.06 Gamma
Thrombocytopenia 578.47 374.36 826.30 Gamma
Neutropenia 506.47 327.76 723.44 Gamma Section 0
Fatigue 353.06 228.48 504.31 Gamma
Hypertension 590.55 382.17 843.54 Gamma
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Parameter

Value

OWSA

Upper
bound

Lower bound

Within PSA
varied by

Reference to
section in
submission

Nausea

471.09

304.86

672.90

Gamma

Vomiting

471.09

304.86

672.90

Gamma

Subsequent chemotherapy technology costs

Rate of
administration for
all subsequent
chemotherapy
regimens

See Appendix M

Beta

Unit costs of
subsequent
chemotherapy
treatment

See Table
59

N/A

Fixed

Section
B.3.5.6.1

Dosing of
subsequent
chemotherapy
treatment

Table 60

N/A

Fixed

Subsequent chemotherapy administration costs (£)

Rate of
administration for
all subsequent
chemotherapy
regimens

See Appendix M

Beta

Section

IV chemotherapy
administration

328.10

212.33

468.66

Gamma

B.3.5.6.1

Oral chemotherapy
administration

183.50

118.75

262.12

Gamma

Terminal care costs

(£)

Terminal care cost

3,691.55

2,388.98

5,273.03

Gamma

Section
B.3.5.6.2

Abbreviations: Cl, confidence interval; CT, computed tomography; 1V, intravenous; N/A, not applicable; OS,
overall survival; PFD, progression-free disease; PFS, progression-free survival; TOMT, time on maintenance
treatment; TTD time to treatment discontinuation.

A summary of the scenario analyses performed on the base case is provided in Table 68.

Table 68: Summary of scenario analyses inputs

Reference to
Parameter Purpose Base case Scenarios section in
submission
Model setup
| To assess the 3.44% 1.49%
drjstantatnect)u.s impact of varying (equivalent to (equivalent to Section B.3.2.2.1
Iscount rate- the discount rate 3.5% p.a) 1.5% p.a)
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Reference to

Parameter Purpose Base case Scenarios section in
submission
costs and applied to costs
outcomes and outcomes on 3_'44% 5_'83%
the results of the (equivalent to (equivalent to
model 3.5% p.a) 6.0% p.a)

Clinical inputs

Parametric
distribution for
PFS

To assess the
impact of varying
the parametric
distribution for
PFS on the
model results

Non-gBRCAmut

Non-gBRCAmut

2L+: 2L+:

- Generalised - Lognormal

Gamma distribution
distribution (second best fit)
gBRCAmut 2L gBRCAmut 2L

- Lognormal - Log-logistic

distribution distribution
(second best fit)

gBRCA 3L+ gBRCA 3L+

. - Lognormal

d-is\{\r/i(taalubtlijcl)ln distribution

(second best fit)

Section B.3.3.1

Parametric
distribution for
(0N}

To assess the
impact of varying
the parametric
distribution for
OS on the model
results

Non-gBRCAmut

Non-gBRCAmut

2L+: ] 2%+:. )
- - Log-logistic
d%;?igﬂ;irgﬁ ! distribution
i (second best fit,
(_routlne gt
surveillance only) surveillance only)
gBRCAmut 2L gBRCAmut 21
- Lognormal - Log-logistic
dist?ibution distribution
i (second best fit,
(_routlne i
surveillance only) surveillance only)
gBRCA 3L+
gBRCA 3L+ ~ Log-logistic
- Weibull distribution
distribution (second best fit,
(olaparib only) routine

surveillance only)

Section B.3.3.2

Parametric
distribution for
TTD

To assess the
impact of varying
the parametric
distribution for

Non-gBRCAmut
2L +:
- Log-logistic
distribution

Non-gBRCAmut
2L+:
- Lognormal
distribution
(second best fit)

Section B.3.3.3
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Reference to

surveillance TTD
cap — no cap

gBRCAmut 2L:

- Niraparib and
routine
surveillance PFS
cap — 20 years
- Niraparib and
routine
surveillance TTD
cap — 20 years

gBRCAmut 2L:

- Niraparib and
routine
surveillance PFS
cap — 15 years
- Niraparib and
routine
surveillance TTD
cap — 15 years

Parameter Purpose Base case Scenarios section in
submission
TTD on the Non-gBRCAmut
model results 2L+:
- Gompertz
distribution (best
fit for niraparib
only)
gBRCAmut 2L
- Log-logistic
distribution
gBRCAmut 2L (second best fit)
- Lognormal gBRCAmMut 2L
distribution - Exponential
distribution (best
fit for niraparib
only)
Non-gBRCAmut
2L+:
- Niraparib and
routine
surveillance PFS
Non-gBRCAmut | ¢ap— 15 years
2L+: - Niraparib and
- Niraparib and routine
routine surveillance TTD
surveillance PFS | cap — 15 years
cap—20years | Non-gBRCAmut
- Niraparib and 2L+:
impact of varyin anes - Niraparib and
PFS and TTD ’?he time cay 9 | sunveilance T D routine Section B.3.3.1
. . P cap — 20 years surveillance PFS and Section
time cap applied to PFS cap — no ca B.3.3.3
and TTD within P~ 1o %ap o
the model - Niraparib and
routine
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Parameter

Purpose

Base case

Scenarios

Reference to
section in
submission

gBRCAmut 2L:

- Niraparib and
routine
surveillance PFS

cap — no cap

- Niraparib and
routine
surveillance TTD

cap — no cap

Mean OS and
PFS difference
relationship

To assess the
impact of varying
the mean OS and
PFS difference

relationship

Mean OS
difference twice
the mean PFS
difference (1:2)

Mean OS
difference three
times the mean
PFS difference

(1:3)

Mean OS
difference the
same as the
mean PFS
difference (1:1)

Section B.3.3.2

Monitoring resource use

To assess the
impact of using

with adjusted
health state
utilities within the

model

Monitorin alternative
9 monitoring See Table 49 See Table 50 Section B.3.5.3.3
resource use
resource use
estimates within
the model
Utilities
To assess the
impact .of using Unadjusted
unadjusted ENGOT
ENGOT- 1 L
OV16/NOVA trial OVI6/NOVA trial
health state
data for health o
e utilities
state utilities
within the model Adiusted health
_ justed hea .
Utilities To assess the state utilities Section 0
impact of using
unadjusted
treatment-specific Unadjusted
utilities compared treatment-specific
utilities

Abbreviations: OS, overall survival; PFS, progression-free survival; TTD time to treatment discontinuation.
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B.3.6.2 Assumptions

Table 69 contains a list of all assumptions made in the economic model along with

justifications.

Table 69: Model assumptions and justification

Assumption

Justification

Population and comparators

The ENGOT-OV16/NOVA
trial was representative of
patient population receiving
maintenance treatment with
niraparib and routine
surveillance

The clinical trial population for ENGOT-OV16/NOVA compared
maintenance therapy with niraparib versus placebo in patients with
platinum-sensitive, recurrent, high-grade, serous ovarian, fallopian
tube, or primary peritoneal cancer who had previously received at
least 2 platinum-based regimens and were responsive (partial or
complete) to their last platinum-based chemotherapy.!- 96.99

The trial was designed to include two separate patient cohorts, with
randomisation and statistical analysis conducted on each group
separately:

Patients with a deleterious germline BRCA mutation or genetic
variant, or a suspected deleterious mutation (gBRCAmut cohort)

Patients without the hereditary germline BRCA mutation (non-
gBRCAmut cohort).

Therefore as per trial design and the statistical analysis plan, and
following advice provided by the Evidence Review Group (ERG)
during the NICE scoping discussion, two separate populations are
presented for the cost-effectiveness analysis: gBRCAmut and non-
gBRCAmMut.

Routine surveillance and
olaparib are appropriate
comparators for niraparib

The comparators considered are in line with the comparators
defined in the NICE scope and decision problem (Table 1).

Routine surveillance was considered for the non-gBRCAmut 2L+
and the gBRCAmut 2L population.

Olaparib was considered for the gBRCAmut 3L+ population.

Model structure

The estimation of mean PFS
and OS was used to
characterise the clinical
benefits of each treatment

Whilst we acknowledge the precedence and advantage of using
Markov models to capture long-term costs and benefits in OC, the
immaturity of OS data with niraparib would inhibit the construction
of robust or clinically plausible overall survival curves for niraparib
(see Appendix L); this is a key component of such models whereby
the survival curves are used to model transitions between health
states. In light of this inherent limitation, we have adopted a model
structure which has been accepted in OC''4.115 but does not
necessitate the construction of an OS curve for niraparib. See
Section B.3.2.2.

The important costs and
consequences associated
with ovarian cancer can be
captured by PFD and PD
health states

The choice of modelling PFD and PD health states is intended to
capture important differences in costs and quality of life within OC in
a similar fashion to other model structures as discussed in Section
B.3.2. PFD captures the costs and consequences of maintenance
treatment, monitoring, and adverse events, whilst PD captures the
costs and consequences of subsequent chemotherapy, monitoring
and terminal care. Therefore, the model captures the key elements
of care for patients with platinum-sensitive recurrent high-grade
serous epithelial ovarian, fallopian tube, or primary peritoneal
cancer from the time they begin maintenance treatment to when
they complete subsequent chemotherapy and enter terminal care.
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Assumption

Justification

Clinical effectiveness

Naive indirect comparison of
niraparib and olaparib in
gBRCAS3L is assumed to
capture the benefits of
niraparib on PFS and OS,
whilst equalising TTD

A formal indirect comparison is not feasible (see Section B.2.9).

A comparison of the niraparib PFS results in the ENGOT-
OV16/NOVA trial (median difference 15.5 months) with the olaparib
PFS results from Study 19 (median difference 6.9 months) in the
gBRCA population indicates that niraparib may have a substantial
benefit in PFS gain compared to olaparib. As such a naive
comparison of mean PFS and mean OS has been conducted to
capture the potential benefit of niraparib, whilst TOMT has been
assumed equivalent between olaparib and niraparib based on the
observed data. The assumption of equivalency on TOMT appears
to be conservative when considering the observed data for TTD
(see B.3.3.3.3).

Mean OS benefit twice the
mean PFS benefit

When considering the correlation between OS and PFS in ovarian
cancer it is important to consider evidence from the relevant patient
population. The correlation between OS and PFS in OC is
dependent on line of treatment and platinum sensitivity, with
correlation in one setting not being representative of correlation in
another setting.!® In addition given the different modes of action
and administration schedules of bevacizumab and PARP inhibitor,
maintenance studies for PARP inhibitors were considered the most
appropriate studies. On this basis, Study 19 was considered to be
the only appropriate study from which to explore the relationship
between PFS benefits and OS benefits. We chose to focus on the
BRCAmut 2L+ population in Study 19 to assess this relationship, as
this reflects the licensed population for olaparib, where treatment
benefit of olaparib is certain.

Both the parametric survival modelling and restricted mean
modelling approaches concluded a greater than 1:2 relationship
between mean PFS benefit and mean OS benefit, with the
relationship based on parametric means being greater than 1:3.
Therefore, a conservative 1:2 relationship is assumed.

20 year time cap applied to
PFS and TTD

Aligned with clinical expert opinion.

Quality of life inputs

Adverse events occur in the
first 4-weeks

Aligned with observations in the ENGOT-OV16/NOVA trial.

No disutility assumed for
thrombocytopenia, anaemia,
neutropenia and
hypertension

Non-symptomatic adverse events and no disutility found when
analysing such events in the ENGOT-OV16/NOVA trial.

Disutility for nausea,
vomiting and fatigue

Based on published literature and evidence from the ENGOT-
OV16/NOVA trial.

Utilities constant over time

In line with previous NICE TAs in OC.

No unpaid carer disutilities

Unpaid carer time is not expected.

Cost and resource use inputs

Wastage of doses

In line with previous NICE TAs in OC and clinical practice.

No administration costs for
maintenance treatments

Oral treatments.
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Assumption Justification

Resource use assumed to No evidence to suggest differentiating resource use based on
be the same between mutation status, and differing resource use may in some cases
gBRCA and non-gBRCA contradict the SPC.

Adverse events for In line with previous NICE TAs in OC.

nausea/vomiting/neutropenia
incurs one hospital visit

Adverse events for fatigue Conservative assumption for the cost of fatigue; many will require
requires IV nutrition no treatment.

Abbreviations: ERG, Evidence Review Group; NICE, National Institute for Health and Care Excellence; OC,
ovarian cancer; PD, progressed disease; PFD, progression-free disease; PFS, progression-free survival; SPC,
Summaries of Product Characteristics; TA, technology appraisal; TOMT, time on maintenance treatment; TTD,
time to treatment discontinuation.

B.3.7 Base-case results

B.3.7.1 Base-case incremental cost effectiveness analysis results

B.3.7.1.1 non-gBRCAmut 2L+

Base-case results of niraparib versus routine surveillance for non-gBRCAmut 2L+ are
presented in Table 70. Niraparib was associated with [JJJJ il incremental QALYs, and
£ incremental costs per patient, compared with routine surveillance. The
corresponding ICER was £30,045 per QALY gained.

B.3.7.1.1 gBRCAmut 2L

Base-case results of niraparib versus routine surveillance for gBRCAmut 2L are presented in
Table 71. Niraparib was associated with [l incremental QALYs, and £j} R
incremental costs per patient, compared with routine surveillance. The corresponding ICER
was £25,634 per QALY gained.

B.3.7.1.2 gBRCAmut 3L+

Base-case results of niraparib versus olaparib for gBRCAmut 3L+ are presented in Table 72.
Niraparib was associated with [JJJ il incremental QALYs, and £l incremental costs
per patient, compared with olaparib. The corresponding ICER was £2,038 per QALY gained.

Company evidence submission template for Niraparib for ovarian cancer [ID1041]
© TESARO (2017). All rights reserved 185




Table 70: Base-case results of niraparib versus routine surveillance for non-gBRCAmut 2L+

Technologies Total Incremental ICER (£) ICER (£)
Costs (£) LYG QALYs Costs (£) LYG QALYs versus baseline incremental
Routine surveillance e 2.868 e - - - - -
Niraparib e 5.132 e ] 2.265 e 30,045 30,045
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years.
Table 71: Base-case results of niraparib versus routine surveillance for gBRCAmut 2L
Technologies Total Incremental ICER (£) ICER (£)
Costs (£) LYG QALYs Costs (£) LYG QALYs versus baseline incremental
Routine surveillance [ ] 3.277 ] - - - - -
Niraparib e 8.035 e ] 4.758 e 25,634 25,634
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years.
Table 72: Base-case results of niraparib versus olaparib for gBRCAmut 3L+
Technologies Total Incremental ICER (£) ICER (£)
Costs (£) LYG QALYs Costs (£) LYG QALYs versus baseline incremental
Olaparib e 2.440 e - - - - -
Niraparib e 3.412 e e 0.972 e 2,038 2,038

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years.
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B.3.7.2 Clinical outcomes from the model and disaggregated results of the
base case analysis

A summary of the clinical outcomes and disaggregated results of the base case
incremental cost-effectiveness analysis can be found in Appendix J.

B.3.8  Sensitivity analysis

Sensitivity analyses were conducted to explore the level of uncertainty in the model
results.

B.3.8.1 Probabilistic sensitivity analysis

Probabilistic sensitivity analysis (PSA) was performed to explore the uncertainty around
key model inputs. PSA was conducted by varying these inputs simultaneously by
assigning distributions and recording the mean model results. 1,000 PSA iterations were
run in order to obtain a stable estimate of the mean model results.

Mean incremental results were recorded and illustrated through an incremental cost-
effectiveness plane (ICEP). In addition, a cost-effectiveness acceptability curve (CEAC)
and cost-effectiveness acceptability frontier (CEAF) were plotted.

B.3.8.1.1 non-gBRCAmut 2L+

As shown in Table 65, for niraparib versus routine surveillance for non-gBRCAmut 2L+,
the following parameters were kept fixed in the PSA: discount rates, PFS and TTD 20
year cap for niraparib and routine surveillance, niraparib and routine surveillance
technology costs and administration costs, dosing and unit costs of subsequent
chemotherapy treatment.

A Generalised Gamma, Lognormal, and Log-logistic distribution was used for PFS, OS
(routine surveillance OS only) and TTD, respectively. Beta distributions were used for the
incidence of adverse events, utilities, disutilities, rate of administration for subsequent
chemotherapy regimens. Finally, Gamma distributions were used for monitoring costs,
monitoring resource use, adverse event costs, subsequent chemotherapy administration
costs, and terminal care costs.

PSA results of niraparib versus routine surveillance for non-gBRCAmut 2L+ are
presented in Table 73. The mean PSA results lie close to the deterministic base-case
results (Table 70). Niraparib was associated with ] incremental QALYs, and £jjjili}
incremental costs per patient, compared with routine surveillance. The corresponding
ICER was £27,546 per QALY gained (similar to the base case).

The ICEP showing the PSA results is presented in Figure 45. The CEAC and CEAF are
presented in Figure 46 and Figure 47, respectively. The majority of simulations were
when niraparib had higher incremental costs and higher incremental QALYs. The CEAF
found that niraparib became cost-effective above willingness to pay thresholds of
£30,000 per QALY and more.
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Table 73: PSA results of niraparib versus routine surveillance for non-gBRCAmut 2L+

Technologies Total Incremental ICER (£) ICER (£)
Costs (£) LYG QALYs Costs (£) LYG QALYs versus incremental
baseline
Routine surveillance [ ] 2.878 [ ] - - - - -
Niraparib [ ] 5.374 [ ] [ 2.496 [ 27,546 27,546

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years.
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Figure 45: Incremental cost-effectiveness plane of niraparib versus routine surveillance for
non-gBRCAmut 2L+

Figure 46: Cost-effectiveness acceptability curve of niraparib versus routine surveillance
for non-gBRCAmut 2L+
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Figure 47: Cost-effectiveness acceptability frontier of niraparib versus routine surveillance
for non-gBRCAmut 2L+
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B.3.8.1.2 gBRCAmut 2L

As shown in Table 66, for niraparib versus routine surveillance for gBRCAmut 2L, the
following parameters were kept fixed in the PSA: discount rates, PFS and TTD 20 year
cap for niraparib and routine surveillance, niraparib and routine surveillance technology
costs and administration costs, dosing and unit costs of subsequent chemotherapy
treatment.

A Lognormal distribution was used for PFS, OS (routine surveillance OS only) and TTD.
Beta distributions were used for the incidence of adverse events, utilities, disutilities, rate
of administration for subsequent chemotherapy regimens. Finally, Gamma distributions
were used for monitoring costs, monitoring resource use, adverse event costs,
subsequent chemotherapy administration costs, and terminal care costs.

PSA results of niraparib versus routine surveillance for gBRCAmut 2L are presented in

Table 74. The mean PSA results lie close to the deterministic base-case results (Table

71). Niraparib was associated with ] incremental QALYs, and £jjlj incremental costs
per patient, compared with routine surveillance. The corresponding ICER was £25,780

per QALY gained (similar to the base case).

The ICEP showing the PSA results is presented in Figure 48. The CEAC and CEAF are
presented in Figure 49 and Figure 50, respectively. The majority of simulations were
when niraparib had higher incremental costs and higher incremental QALYs. The CEAF
found that niraparib became cost-effective above willingness to pay thresholds of
£26,000 per QALY and more.
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Table 74: PSA results of niraparib versus routine surveillance for gBRCAmut 2L

Technologies Total Incremental ICER (£) ICER (£)
Costs (£) LYG QALYs Costs (£) LYG QALYs versus incremental
baseline
Routine surveillance [ ] 3.311 [ ] - - - - -
Niraparib [ 8.068 [ [ 4.757 [ 25,780 25,780

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years.
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Figure 48: Incremental cost-effectiveness plane of niraparib versus routine surveillance for
gBRCAmut 2L

Figure 49: Cost-effectiveness acceptability curve of niraparib versus routine surveillance
for gBRCAmut 2L
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Figure 50: Cost-effectiveness acceptability frontier of niraparib versus routine surveillance
for gBRCAmut 2L
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B.3.8.1.3 gBRCAmut 3L+

As shown in Table 67, for niraparib versus olaparib for gBRCAmut 3L+, the following
parameters were kept fixed in the PSA: discount rates, niraparib and olaparib technology
costs and administration costs, and dosing and unit costs of subsequent chemotherapy
treatment.

A Weibull distribution was used for PFS and OS (olaparib OS only). Beta distributions
were used for the incidence of adverse events, utilities, disutilities, rate of administration
for subsequent chemotherapy regimens. Finally, Gamma distributions were used for
monitoring costs, monitoring resource use, adverse event costs, subsequent
chemotherapy administration costs, and terminal care costs.

PSA results of niraparib versus olaparib for gBRCAmut 3L+ are presented in Table 75.
The mean PSA results lie close to the deterministic base-case results (Table 72).
Niraparib was associated with [J] incremental QALYs, and £l incremental costs per
patient, compared with olaparib. The corresponding ICER was £2,084 per QALY gained
(similar to the base case).

The ICEP showing the PSA results is presented in Figure 51. The CEAC and CEAF are
presented in Figure 52 and, respectively. The majority of simulations were when
niraparib had higher incremental costs and higher incremental QALYs. The CEAF found
that niraparib became cost-effective above willingness to pay thresholds of £2,000 per
QALY and more.
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Table 75: PSA results of niraparib versus olaparib for gBRCAmut 3L+

Technologies Total Incremental ICER (£) ICER (£)
Costs (£) LYG QALYs Costs (£) LYG QALYs versus baseline incremental

Olaparib [ ] 2.450 [ ] - - - - -

Niraparib [ ] 3.454 [ ] [ | 1.004 [ | 2,084 2,084

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years.
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Figure 51: Incremental cost-effectiveness plane of niraparib versus olaparib for gBRCAmut
3L+

Figure 52: Cost-effectiveness acceptability curve of niraparib versus olaparib for
gBRCAmut 3L+
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Figure 53: Cost-effectiveness acceptability frontier of niraparib versus olaparib for
gBRCAmut 3L+
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B.3.8.2 Deterministic sensitivity analysis

One-way sensitivity analysis (OWSA) was performed to assess the impact of individual
parameters on the model results. OWSA considered upper and lower confidence
intervals of the pre-specified probabilistic distributions assigned to each parameter.
Where the standard error was unavailable to calculate upper and lower confidence
intervals, this was assumed to be 20% of the mean value.

B.3.8.2.1 non-gBRCAmut 2L+

For niraparib versus routine surveillance for non-gBRCAmut 2L+, the upper and lower
bounds for the parameters included in the OWSA are shown in Table 65.

A tornado diagram is presented in Figure 54 with the associated results in tabular format
in Table 76 to illustrate the level of uncertainty. The top 15 most sensitive parameters are
presented. Results were most sensitive to the mean PFS for niraparib. Results were also
sensitive to mean OS and PFS for routine surveillance. Results were less sensitive to
other model parameters. In all instances the ICER was less than £31,000 per QALY
except when using the upper bound estimate for the mean PFS for niraparib and the
upper bound estimate for the mean OS for routine surveillance resulting in ICERs of
£56,167 and £33,726, respectively.
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Figure 54: Tornado diagram of niraparib versus routine surveillance for non-gBRCAmut
2L+

M ICER from lower variation m ICER from upper variation
ICER
£20,000 £25,000 £30,000 £35,000 £40,000 £45,000 £50,000 £55,000 £60,000

Mean PFS - Niraparib

Mean OS - Routine surveillance

Mean PFS - Routine surveillance

Mean TOMT - Niraparib

Routine surveillance chemotherapy composition cycles 1-3 -
Doxorubicin hydrochloride liposomal pegylated

Niraparib chemotherapy composition cycles 1-3 - Doxorubicin
hydrochloride liposomal pegylated

PFD utility

PD utility

PFD Niraparib outpatient visit incidence - cycle 2-14

PFD Routine surveillance outpatient visit incidence - cycle 2-14

PD Niraparib outpatient visit incidence - all cycles

Drug monitoring - outpatient visit (consultant oncologist) cost

Niraparib chemotherapy composition cycles 1-3 - Trabectadin

Routine surveillance chemotherapy composition cycles 1-3 -
Trabectadin

Niraparib chemotherapy composition cycles 1-3 - paclitaxel

Table 76: OWSA ICER results of niraparib versus routine surveillance for non-gBRCAmut
2L+

Parameter Lower bound | Upper bound _Absolute
(£) (£) difference (£)
Mean PFS - Niraparib 22,442 56,167 33,725
Mean OS - Routine surveillance 26,746 33,726 6,980
Mean PFS - Routine surveillance 24,255 22,283 1,973
Mean TOMT - Niraparib 30,882 29,789 1,093
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Parameter Lower bound | Upper bound Absolute
(£) (£) difference (£)

Routine surveillance chemotherapy 30,455 29,601 854

composition cycles 1-3 - Doxorubicin

hydrochloride liposomal pegylated

Niraparib chemotherapy composition cycles 29,656 30,471 815

1-3 - Doxorubicin hydrochloride liposomal

pegylated

PFD utility 30,462 29,658 804

PD utility 30,389 29,719 670

PFD Niraparib outpatient visit incidence - 29,771 30,379 608

cycle 2-14

PFD Routine surveillance outpatient visit 30,320 29,712 608

incidence - cycle 2-14

PD Niraparib outpatient visit incidence - all 29,786 30,360 574

cycles

Drug monitoring - outpatient visit 29,834 30,302 468

(consultant oncologist) cost

Niraparib chemotherapy composition cycles 29,837 30,293 456

1-3 - Trabectadin

Routine surveillance chemotherapy 30,240 29,813 427

composition cycles 1-3 - Trabectadin

Niraparib chemotherapy composition 29,869 30,240 372

cycles 1-3 - paclitaxel

Abbreviations: OS, overall survival; PD, progressed disease; PFD, progression-free disease; PFS,
progression-free survival; TOMT, time on maintenance treatment.

B.3.8.2.2 gBRCAmut 2L

For niraparib versus routine surveillance for gBRCAmut 2L, the upper and lower bounds
for the parameters included in the OWSA are shown in Table 66.

A tornado diagram is presented in Figure 55 with the associated results in tabular format
in Table 77 to illustrate the level of uncertainty. The top 15 most sensitive parameters are
presented. Results were most sensitive to the mean PFS for niraparib. Results were also
sensitive to mean TOMT for niraparib and mean PFS for routine surveillance. Results
were less sensitive to other model parameters. In all instances the ICER was less than
£31,000 per QALY except when using the lower bound estimate for the mean PFS for
niraparib and the upper bound estimate for the mean TOMT for routine surveillance
resulting in ICERs of £66,993 and £39,666, respectively.
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Figure 55: Tornado diagram of niraparib versus routine surveillance for gBRCAmut 2L

M ICER from lower variation ® ICER from upper variation
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Niraparib chemotherapy composition cycles 1-3 - Doxorubicin
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Table 77: OWSA ICER results of niraparib versus routine surveillance for gBRCAmut 2L

(consultant oncologist) cost

Parameter Lower bound | Upper bound .Absolute
(£) (£) difference (£)

Mean PFS - Niraparib 66,993 15,444 51,549
Mean TOMT - Niraparib 14,094 39,666 25,572
Mean PFS - Routine surveillance 23,778 30,592 6,814
Mean OS - Routine surveillance 24,743 27,029 2,286
PFD utility 26,010 25,284 726
Drug monitoring - outpatient visit 25388 25033 545
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Lower bound | Upper bound Absolute

FETEIE O] ) () difference (£)
PD utility 25,904 25,376 528
cI?}lljdlt;l;raparlb outpatient visit incidence - all 25429 25883 453

Routine surveillance chemotherapy
composition cycles 1-3 - Doxorubicin 25,807 25,443 364
hydrochloride liposomal pegylated

Niraparib chemotherapy composition cycles

1-3 - Doxorubicin hydrochloride liposomal 25,491 25,795 303
pegylated
PFD Niraparib outpatient visit incidence - 25 504 25792 288
cycle 2-14
Drug monitoring - CT scan cost 25,529 25,761 232
PFD Niraparib outpatient visit incidence - 25 530 25.761 231
cycle 15+
I:;I_D Niraparib CT scan incidence -cycle 25 544 25743 198
PFD Routine surveillance outpatient visit 25.711 25,540 171

incidence - cycle 2-14

Abbreviations: CT, computed tomography; OS, overall survival; PD, progressed disease; PFD, progression-
free disease; PFS, progression-free survival; TOMT, time on maintenance treatment.

B.3.8.2.3 gBRCAmut 3L+

For niraparib versus olaparib for gBRCAmut 3L+, the upper and lower bounds for the
parameters included in the OWSA are shown in Table 67.

A tornado diagram is presented in Figure 56 with the associated results in tabular format
in Table 78 to illustrate the level of uncertainty. The top 15 most sensitive parameters are
presented. Results were most sensitive to the incidence of outpatient visits in cycle 2 to
14 for niraparib in the PFD health state and mean PFS for olaparib. Results were also
sensitive to the incidence of outpatient visits in all cycles for niraparib in the PD health
state, mean PFS for niraparib, outpatient visit cost, the incidence of outpatient visits in all
cycles for olaparib in the PD health state, and the incidence of outpatient visits in cycle 2
to 14 for olaparib in the PFD health state. Results were less sensitive to other model
parameters. In all instances the ICER was less than £3,000 per QALY.
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Figure 56: Tornado diagram of niraparib versus olaparib for gBRCAmut 3L+
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Table 78: OWSA ICER results of niraparib versus olaparib gBRCAmut 3L+

(consultant oncologist) cost

Parameter Lower bound | Upper bound Absolute
(£) (£) difference (£)

PFD Niraparib outpatient visit incidence - 1,399 2815 1416

cycle 2-14

Mean PFS - Olaparib 2,680 1,294 1,386

PD Niraparib outpatient visit incidence - all 1,546 2636 1,090

cycles

Mean PFS - Niraparib 2,609 1,632 977

Drug monitoring - outpatient visit 1,639 2523 884
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Parameter Lower bound | Upper bound Absolute
(£) (£) difference (£)
PD Olaparib outpatient visit incidence - all 2433 1,559 874
cycles
PFD Olaparib outpatient visit incidence - 2.396 1,604 792
cycle 2-14
I13‘|1:D Niraparib CT scan incidence -cycle 2- 1,855 2261 406
I:‘F:D Olaparib CT scan incidence - cycle 2- 2141 1,914 297
Drug monitoring - CT scan cost 1,940 2,157 217
Thrombocytopenia cost 1,950 2,146 196
Niraparib thrombocytopenia rate 1,945 2,141 196
Niraparib anaemia rate 1,957 2,131 173
Anaemia cost 1,977 2,113 137
Terminal care cost 2,095 1,970 124

Abbreviations: CT, computed tomography; PD, progressed disease; PFD, progression-free disease; PFS,
progression-free survival.

B.3.8.3 Scenario analysis

Scenario analyses were conducted to assess alternate model settings and structural
uncertainty of the model as described in Table 68.

B.3.8.3.1 non-gBRCAmut 2L+

For niraparib versus routine surveillance for non-gBRCAmut 2L+, results of the scenario
analyses are presented in Table 79.

As shown in Table 79, base case results were most sensitive to using a Lognormal

distribution (second best fit) for niraparib and routine surveillance PFS and assuming the
mean OS difference is the same as the mean PFS difference for niraparib versus routine
surveillance (1:1), resulting in the ICER increasing to £57,085 and £55,859, respectively.

Results were sensitive to using a Gompertz distribution (best fit for niraparib only) for
niraparib and routine surveillance TTD, applying no PFS and TTD time cap for niraparib
and routine surveillance, and assuming the mean OS difference is three times the mean
PFS difference for niraparib versus routine surveillance (1:3), resulting in the ICER
decreasing to £24,479, £22,413, and £20,929, respectively. Results were also sensitive
to applying a 15 year time cap to PFS and TTD for niraparib and routine surveillance; the
ICER increased to £34,342.

Results were insensitive to the discount rates, using a Log-logistic parametric distribution
for routine surveillance OS, using a Lognormal distribution (second best fit) for niraparib
and routine surveillance TTD, monitoring resource use, and utilities.
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Table 79: Scenario analysis results of niraparib versus routine surveillance for non-gBRCAmut 2L+

Niraparib Routine surveillance
Category Base case Model change ICER (£)
Total costs Total Total costs Total
(£) QALYs (£) QALYs
Base case [ ] [ [ [ 30,045
Model setup
1.49% (equivalent to 1.5%
Instantaneous 3.44% ° p.a.) ’ I I I I 28,147
discount rate: costs (equivalent to -
and outcomes 3.5% p.a.) 5.83% (equwal)ent t0 6.0% B Nl O O 32 553
p.a. ’
Clinical inputs
Generalised

Parametric Gamma Lognormal distribution
distribution for distribution for (second best fit) for
niraparib and routine niraparib and niraparib and routine - - - - 57,085
surveillance PFS routine surveillance PFS

surveillance PFS
Parametric dils_t? ?bnu?irgaflor Log-logistic distribution
distribution for routine routine (second best fit) for routine [ ] [ ] ] ] 31,843
surveillance OS ; surveillance OS

surveillance OS

Log-logistic Lognormal distribution

Parametric mEO9TIVS (second best fit) for
distribution for dl.StrIbU'Elt())n f(c)jr niraparib and routine - - - - 29,646
niraparib and routine nirapario an surveillance TTD
surveillance TTD routine P

surveillance TTD | Gompertz distribution (best ] I I [ 24,479

fit for niraparib only) for
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Niraparib

Routine surveillance

Category Base case Model change ICER (£)
Total costs Total Total costs Total
(£) QALYs (£) QALYs
niraparib and routine
surveillance TTD
- Niraparib and routine
surveillance PFS cap — 15
- Niraparib and years | I ] ] 34,342
routine - Niraparib and routine J
surveillance PFS | surveillance TTD cap — 15
PFS and TTD time cap — 20 years years
cap - Niraparib and - Niraparib and routine
routine surveillance PFS cap — no
surveillance TTD cap
- 22,413
cap — 20 years - Niraparib and routine I I I I
surveillance TTD cap — no
cap
Mean OS difference three
Mean OS times the mean PFS [ | [ [ [ 20,929
Mean OS and PFS difference twice difference (1:3)
difference relationship | the mean PFS Mean OS difference the
difference (1:2) same as the mean PFS [ ] [ [ [ 55,859
difference (1:1)
Monitoring resource use
l'\J"S‘;”'to””g resource See Table 49 See Table 50 ] ] ] ] 30,839
Utilities
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Niraparib

Routine surveillance

Category Base case Model change ICER (£)
Total costs Total Total costs Total
(£) QALYs (£) QALYs

Unadjusted ENGOT-

_ OV16/NOVA trial health [ ] [ ] [ ] [ ] 29,428

Utilities Adjusted health state utilities

state utilities Unadusted treatment
nadjusted treatment-

specific utilities . . L L 28,217

Abbreviations: ICER, incremental cost-effectiveness ratio; OS, overall survival; PFS, progression-free survival; QALYs, quality-adjusted life years; TTD, time to treatment

discontinuation.
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B.3.8.3.2 gBRCAmut 2L

For niraparib versus routine surveillance for gBRCAmut 2L, results of the scenario
analyses are presented in Table 80.

As shown in Table 80, base case results were most sensitive to assuming the mean OS
difference is the same as the mean PFS difference for niraparib versus routine
surveillance (1:1), which resulted in the ICER increasing to £46,314.

Results were sensitive to using an Exponential distribution (best fit for niraparib only) for
niraparib and routine surveillance TTD and assuming the mean OS difference is three
times the mean PFS difference for niraparib versus routine surveillance (1:3), resulting in
the ICER decreasing to £16,665 and £18,349, respectively.

Results were insensitive to the discount rates, using a Log-logistic distribution (second
best fit) for niraparib and routine surveillance PFS, using a Log-logistic distribution
(second best fit) for routine surveillance OS, using a Log-logistic distribution (second
best fit) for niraparib and routine surveillance TTD, applying a 15 year time cap or no
time cap to PFS and TTD for niraparib and routine surveillance, monitoring resource use,
and utilities.
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Table 80: Scenario analysis results of niraparib versus routine surveillance for gBRCAmut 2L

Niraparib Routine surveillance
Category Base case Model change ICER (£)
Total costs Total Total costs Total
(£) QALYs (£) QALYs
Base case N N N N 25,634
Model setup
1.49% (equivalent to 1.5%
Instantaneous 3.44% o (eq p.a.) ° - - - - 23,485
discount rate: costs (equivalent to -
and outcomes 3.5% p.a.) 5.83% (equwal)ent t0 6.0% I | | | 28 520
p.a. ’
Clinical inputs
Parametric _Lo_gno_rmal Log-logistic distribution
distribution for distribution for (second best fit) for
niraparib and routine nlrapar!b and niraparib and routine - - - - 28,029
: routine .

surveillance PFS . surveillance PFS

surveillance PFS
Parametric dils_t? ?bnu?irgaflor Log-logistic distribution
distribution for routine routine (second best fit) for routine [ [ ] I 25,803
surveillance OS ; surveillance OS

surveillance OS

Lognormal Log-logistic distribution

Parametric A (second best fit) for
ot dl_strlbut_lsn f(c)lr niraparib and routine I N I I 25,223
niraparib and routine nirapario an surveillance TTD
surveillance TTD r'outlne T

surveillance TTD Exponential distribution - - - - 16.665

(best fit for niraparib only)
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Niraparib

Routine surveillance

use

Category Base case Model change ICER (£)
Total costs Total Total costs Total
(£) QALYs (£) QALYs
for niraparib and routine
surveillance TTD
- Niraparib and routine
surveillance PFS cap — 15
- Niraparib and years I I e e 25769
routine - Niraparib and routine J
surveillance PFS | surveillance TTD cap — 15
PFS and TTD time cap — 20 years years
cap - Niraparib and - Niraparib and routine
routine surveillance PFS cap — no
surveillance TTD cap
cap — 20 years - Niraparib and routine I ] I N 25,696
surveillance TTD cap — no
cap
Mean OS difference three
Mean OS times the mean PFS I e e e 18,349
Mean OS and PFS difference twice difference (1:3)
difference relationship | the mean PFS Mean OS difference the
difference (1:2) same as the mean PFS [ [ ] I 46,314
difference (1:1)
Monitoring resource use
Monitoring resource See Table 49 See Table 50 ] I e e 26,373

Utilities
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Niraparib

Routine surveillance

Category Base case Model change ICER (£)
Total costs Total Total costs Total
(£) QALYs (£) QALYs

Unadjusted ENGOT-

_ OV16/NOVA trial health N e e e 25,147

Utilities Adjusted health state utilities

state utilities Unadusted treatment
nadjusted treatment-

specific utilities I I I I 24,255

Abbreviations: ICER, incremental cost-effectiveness ratio; OS, overall survival; PFS, progression-free survival; QALYs, quality-adjusted life years; TTD, time to treatment

discontinuation.
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B.3.8.3.3 gBRCAmut 3L+

For niraparib versus olaparib for gBRCAmut 3L+, results of the scenario analyses are
presented in Table 81.

As shown in Table 81, base case results were most sensitive to assuming the mean OS
difference is the same as the mean PFS difference for niraparib versus olaparib (1:1),
which resulted in the ICER increasing to £3,451.

Results were also sensitive to using a Lognormal distribution (second best fit) for
niraparib and olaparib PFS, resulting in the ICER increasing to £3,081.

Results were insensitive to the discount rates, using a Log-logistic distribution (second
best fit) for olaparib OS, assuming the mean OS difference is three times the mean PFS
difference for niraparib versus olaparib (1:3), monitoring resource use, and utilities.

In all scenarios, the ICERs remained under £4,000 per QALY.
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Table 81: Scenario analysis results of niraparib versus olaparib for gBRCAmut 3L+

Niraparib Olaparib
Category Base case Model change ICER (£)
Total costs Total Total costs Total
(£) QALYs (£) QALYs
Base case I I I I 2,038
Model setup
1.49% (equivalent to 1.5%
Instantaneous ° p.a.) ° - - - - 2,038
discount rate: costs 3.44%
and outcomes 5.83% (equival)ent 10 6.0% - - - - 2047
p.a. ’
Clinical inputs
Parametric Weibull L | distributi
distribution for distribution for anorrndab IStr_';I. Uftlon - - - - 3 081
niraparib and olaparib niraparib and nira(zer?t?gnd iIS; g)rit?:DFS ’
PFS olaparib PFS P P
Parametric Weibull Log-logistic distribution
distribution for distribution for (second best fit) for [ [ ] I 2,062
olaparib OS olaparib OS olaparib OS
Mean OS difference three
Mean OS times the mean PFS ] ] ] C 1,539

Mean OS and PFS difference twice difference (1:3)
difference relationship | the mean PFS Mean OS difference the

difference (1:2) same as the mean PFS [ [ ] ] 3,451

difference (1:1)

Monitoring resource use

Company evidence submission template for Niraparib for ovarian cancer [ID1041]
© TESARO (2017). All rights reserved

211




Niraparib Olaparib
Category Base case Model change ICER (£)
Total costs Total Total costs Total
(£) QALYs (£) QALYs
ﬁ"s‘;”'to””g resource See Table 49 See Table 50 I I I I 2,291
Utilities
Unadjusted ENGOT-
_ OV16/NOVA trial health [ [ I I 1,996
Utilities Adjusted health state utilities
state utilities Unadiusted treatment
nadjusted treatment-
specific utilties I I I I 1,493

Abbreviations: ICER, incremental cost-effectiveness ratio; OS, overall survival; PFS, progression-free survival; QALYs, quality-adjusted life years; TTD, time to treatment

discontinuation.
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B.3.8.4 Summary of sensitivity analyses results

B.3.8.4.1 non-gBRCAmut 2L+

The majority of sensitivity analyses conducted resulted in ICERs around £30,000 per
QALY +/- 10%. The only sensitivity analyses to result in ICERs above £35,000 from the
OWSA, were using the upper bound estimate for the mean PFS for niraparib, resulting in
an ICER of £56,167. The only scenario analyses to result in ICERs above £35,000, were
using a Lognormal distribution (second best fit) for niraparib and routine surveillance
PFS and assuming the mean OS difference is the same as the mean PFS difference for
niraparib versus routine surveillance (1:1), resulting in ICERs of £57,085 and £55,859,
respectively. There were a number of scenarios that resulted in ICERs closer to £20,000
per QALY including the lower bound estimate for the mean PFS for niraparib, no cap of
PFS/TTD time and assuming the mean OS difference is the same as the mean PFS
difference for niraparib versus routine surveillance (1:1), resulting in ICERs of £22,442,
£22,413, and £20,929, respectively.

Mean PSA results lay close to the deterministic base-case results, and niraparib was
cost-effective at a willingness to pay of £30,000 per QALY or more.

B.3.8.4.2 gBRCAmut 2L

The majority of sensitivity analyses conducted resulted in ICERs less than £31,000 per
QALY. The only sensitivity analyses to result in ICERs above £31,000 from the OWSA,
were using the lower bound estimate for the mean PFS for niraparib and the upper
bound estimate for the mean TOMT for routine surveillance, resulting in ICERs of
£66,993 and £39,666, respectively. The only scenario analysis to result in an ICERs
above £31,000, was assuming the mean OS difference is the same as the mean PFS
difference for niraparib versus routine surveillance (1:1), resulting in an ICER of £46,314.
There were two scenarios that resulted in ICERs below £20,000 per QALY including
using an exponential distribution (best fit for niraparib only) for niraparib and routine TTD
and assuming the mean OS difference is the same as the mean PFS difference for
niraparib versus routine surveillance (1:1), resulting in ICERs of and £16,665 and
£18,349, respectively.

Mean PSA results lay close to the deterministic base-case results, and niraparib was
cost-effective at a willingness to pay of £26,000 per QALY or more.

B.3.8.4.3 gBRCAmut 3L+
All sensitivity analyses conducted resulted in ICERs less than £4,000 per QALY.
Mean PSA results lay close to the deterministic base-case results, and niraparib was

cost-effective at a willingness to pay of £2,000 per QALY or more.

B.3.9  Subgroup analysis

Analysis of additional subgroups was not undertaken.
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B.3.10 Validation

B.3.10.1 Validation of cost-effectiveness analysis

The model has undergone thorough internal and external validation. The model was
developed internally by two independent health economists and checked for accuracy by
Tesaro. An external health economist reviewed the approach and methodology, and
provided suggestions for improvement. Clinical trial data underpinning the model
structure and assumptions were ratified by an external clinical expert. All feedback
obtained by internal and external ratification went into the final model and this written
submission.

B.3.11 Interpretation and conclusions of economic evidence

B.3.11.1.1 non-gBRCAmut 2L+

In the base case analysis, niraparib was associated with - incremental QALYs, and
£- incremental costs per patient, compared with routine surveillance. The
corresponding ICER was £30,045 per QALY gained and would therefore be considered
a cost effective use of NHS resources. Results are robust to changes in key model
parameters. Mean PSA results lay close to the deterministic base-case results, and
niraparib was cost-effective at a willingness to pay of £30,000 per QALY or more.

B.3.11.1.2 gBRCAmut 2L

In the base case analysis, niraparib was associated with [JJJlij incremental QALYs, and
£- incremental costs per patient, compared with routine surveillance. The
corresponding ICER was £25,634 per QALY gained and would therefore be considered
a cost effective use of NHS resources. Results are robust to changes in key model
parameters. Mean PSA results lay close to the deterministic base-case results, and
niraparib was cost-effective at a willingness to pay of £26,000 per QALY or more.

B.3.11.1.3 gBRCAmut 3L+

In the base case analysis, niraparib was associated with [JJJlij incremental QALYs, and
£- incremental costs per patient, compared with olaparib. The corresponding ICER
was £2,038 per QALY gained and would therefore be considered a cost effective use of
NHS resources. Results are robust to changes in key model parameters as
demonstrated by ICERSs less than £4,000 per QALY in all sensitivity analyses. Mean
PSA results lay close to the deterministic base-case results, and niraparib was cost-
effective at a willingness to pay of £2,000 per QALY or more.

B.3.11.1.4 Strengths and weaknesses

The main strength of the cost-effectiveness analysis and results is that they are relevant
and generalisable to clinical practice in England based on the following reasons:

o The patient population considered is adult patients with platinum sensitive recurrent
epithelial ovarian, fallopian tube, or primary peritoneal cancer who are in complete or
partial response to platinum-based chemotherapy. This population is in line with the
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population defined in the NICE scope and decision problem (Table 1) and falls within
the anticipated licence for niraparib.

¢ The comparators considered are in line with the comparators defined in the NICE
scope and decision problem (Table 1).

o The clinical evidence population can be considered representative of English patients
with platinum-sensitive recurrent OC as UK patients were enrolled in the ENGOT-
OV16/NOVA trial and Study 19.

o The modelled clinical outcomes and assumptions were ratified by UK clinical expert
opinion.

¢ All costs and resource use in the model have been sourced from UK sources.

A weakness with the study is the immature OS data for niraparib and routine surveillance
such that it cannot be used in the extrapolation of OS for niraparib or routine surveillance
(see Appendix L); however, a conservative assumption is made regarding the OS
benefits observed for niraparib such that the OS benefit for niraparib is assumed to be
twice the mean PFS benefit as calculated in Section B.3.3.1. For routine surveillance,
OS Kaplan Meier data were based on the routine surveillance arm of Study 19.

In addition, for the comparison of niraparib and olaparib, a formal indirect comparison
comparing niraparib and olaparib is not possible (B.2.9). However, a naive side-by-side
comparison of the niraparib PFS results in the ENGOT-OV16/NOVA trial (median
difference 15.5 months) with the olaparib PFS results from Study 19 (median difference
6.9 months) in the gBRCA population indicates that niraparib may have a substantial
benefit in PFS gain compared to olaparib. As such a naive comparison of estimated
mean PFS and estimated mean OS has been conducted to capture the potential benefit
of niraparib. The methods of which are described in Sections B.3.3.1.3, B.3.3.2.4 and
B.3.3.3.3.
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B.4. Appendices

Appendix C: Summary of product characteristics or information for use, European public
assessment report, scientific discussion or drafts

Appendix D: Identification, selection and synthesis of clinical evidence

Appendix E: Subgroup analysis

Appendix F: Adverse reactions

Appendix G: Published cost-effectiveness studies

Appendix H: Health-related quality-of-life studies

Appendix I: Cost and healthcare resource identification, measurement and valuation
Appendix J: Clinical outcomes and disaggregated results from the model

Appendix K: Checklist of confidential information

Appendix L: ENGOT-OV16/NOVA overall survival data

Appendix M: Rates of administration for subsequent chemotherapy regimens
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Appendix L: ENGOT-OV16/NOVA overall survival data

This appendix contains overall survival Kaplan Meier data for niraparib and routine
surveillance from the ENGOT-OV16/NOVA trial for non-gBRCAmut 2L+ (Figure 1),
gBRCAmut 2L (Figure 2), and gBRCAmut 3L+ (Figure 3).

Figure 1: OS Kaplan Meier data for niraparib and routine surveillance from the ENGOT-
OV16/NOVA for non-gBRCAmut 2L+
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Figure 2: OS Kaplan Meier data for niraparib and routine surveillance from the ENGOT-
OV16/NOVA for gBRCAmut 2L

Number at risk

Cycle (28
days)

Niraparib

Routine

surveillance

Figure 3: OS Kaplan Meier data for niraparib and routine surveillance from the ENGOT-
OV16/NOVA for gBRCAmut 3L+
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N I c Nattonal Instifute for 10 Spring Gardens

Health and Care Excellence London
SW1A 2BU

United Kingdom
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Single technology appraisal

Niraparib for maintenance treatment of platinum-sensitive ovarian cancer after
second response to chemotherapy [1041]

Dear Cathy,

The Evidence Review Group, BMJ-TAG, and the technical team at NICE have looked at the
submission received from Tesaro on 5" September 2017. In general they felt that it is well
presented and clear. However, the ERG and the NICE technical team would like further
clarification on the clinical and cost effectiveness data (see questions listed at end of letter).

The ERG and the technical team at NICE will be addressing these issues in their reports.
Please provide your written response to the clarification questions by 5pm on 12" October

2017. Your response and any supporting documents should be uploaded to NICE
Docs/Appraisals: https://appraisals.nice.org.uk/request/34151

Two versions of your written response should be submitted; one with academic/commercial-
in-confidence information clearly marked and one with this information removed.

Please underline all confidential information, and separately highlight information that is
submitted as commercial in confidence in turquoise, and all information submitted as
academic in confidence in yellow.

If you present data that are not already referenced in the main body of your submission and
that are academic/commercial in confidence, please complete the attached checklist for
confidential information.

Please do not embed documents (PDFs or spreadsheets) in your response because this
may result in them being lost or unreadable.

If you have any queries on the technical issues raised in this letter, please contact
I -chnical Lead NN / procedural
questions should be addressed to | Project Manager | EEEEEGE
Yours sincerely

Zoe Charles

Technical Adviser — Appraisals

Centre for Health Technology Evaluation

Encl. checklist for confidential information
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Section A: Clarification on effectiveness data

A1.  Priority question: Please provide updated progression-free survival (PFS) and
overall survival (OS) data for the ENGOT-OV16/NOVA ftrial, as an additional 12
months data should be available since the last data cut of 30 May 2016 (database
lock of 20 June 2016). If additional data is available after the May 2016 data cut,
please use the latest available data cut for all outcomes in the response to all
subsequent clarification questions, where applicable (both clinical and
economic).

A2. Priority question: As highlighted in the company submission there are differences
between the ENGOT-OV16/NOVA ftrial and Study 19, both in terms of study design
and baseline characteristics of the patients. The naive comparison of PFS for
niraparib versus olaparib, presented by the company, ignores the benefits of
randomisation and suffers from the same biases as a comparison of independent
cohort studies. Therefore, please provide an indirect comparison of niraparib and
olaparib for PFS for the gBRCA 3L+ population using placebo as a common
comparator. Please use a standard indirect comparison, network meta-analysis,
unless there is evidence that population adjustment is likely to produce less biased
estimates than would be available through standard indirect comparisons.’ Please
provide results both for niraparib versus olaparib and niraparib versus placebo, based
on the indirect comparison. Please provide results for both the investigator
assessment and independent review committee (IRC) analysis of PFS for
niraparib.

A3.  Priority question: Although crossover between treatment groups within the ENGOT-
OV16/NOVA trial was not allowed, please confirm if any patient in the trial received a
PARP inhibitor after discontinuing the study drug (in either trial arm). If so, please
provide numbers of patients affected in each of the trial arms in each of the three
populations (non-gBRCA L2+, gBRCA L2, gBRCA L3+) and provide crossover
adjusted OS data for the non-gBRCA L2+ and gBRCA L3+ populations.? Please use
the crossover adjusted data in the response to all subsequent clarification
questions (both clinical and economic) relating to estimates of OS.

A4. Priority question: Please provide an indirect comparison of niraparib and olaparib
for OS for the gBRCA 3L+ population using placebo as a common comparator.
Please use a standard indirect comparison, network meta-analysis, unless there is
evidence that population adjustment is likely to produce less biased estimates than
would be available through standard indirect comparisons.' Please provide results
both for niraparib versus olaparib and niraparib versus placebo, based on the indirect
comparison.
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AS5. Please provide PFS KM curves for niraparib and routine surveillance for the non-
gBRCAmut 2L and 3L+ subgroups from the ENGOT-OV16/NOVA trial (company
submission Document B, Figure 10 and 11).

AG. Please provide the OS KM curves for niraparib and routine surveillance for the non-
gBRCAmut 2L and 3L+ subgroups from the ENGOT-OV16/NOVA trial.

AT. Please provide data on the number of patients in each of the three populations (non-
gBRCA L2+, gBRCA L2, gBRCA L3+) who were deemed to have progressive
disease by the investigator, but not by the IRC, who continued treatment beyond
progression.

A8.  According to the CSR median PFS in the niraparib group was 21 months based on
IRC but 14.8 months based on investigator assessment, whereas there is little
difference between investigator assessed and IRC PFS in the placebo group (both
5.5 months, CSR, Table 27). Please explain the disparity in the difference in median
PFS between niraparib and placebo based on investigator assessed and IRC data.

A9. Please provide the OS KM curve for routine surveillance for the gBRCAmut 3L+
subgroup from the ENGOT-OV16/NOVA trial (it appears to be missing from Figure 3,
Appendix L).

A10. Please provide baseline characteristics for the niraparib and placebo groups in the
non-gBRCA L2+, gBRCA L2, gBRCA L3+ subgroups of the ENGOT-OV16/NOVA
trial.

A11. Please provide specificity and sensitivity of the homologous recombination deficiency
(HRD) test (Myriad myChoice® HRD test) used in the ENGOT-OV16/NOVA trial.

A12. Please provide baseline characteristics for the HRD positive and negative subgroups
of the non-gBRCA cohort.

A13. Please provide PFS data for the HRD negative subgroup of the non-gBRCA cohort.

A14. Please provide KM curves for PFS2 for the gBRCAmut and non-gBRCAmut cohorts
separately.

A15. Please provide KM curves, numbers at risk, median PFS (months) (95% CI), and HR
(95% CI) for PFS2-PFS for the gBRCAmut and non-gBRCAmut cohorts separately.
Please provide the data based on investigator assessment and IRC separately.

A16. Please provide the number of patients on niraparib or placebo in the gBRCA and
non-gBRCA cohorts who received platinum based anti-cancer therapy as their first
subsequent therapy.
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A17. In the company submission, Document B page 52, PFS2-PFS is described as
objective response rate and duration of response on next anti-cancer therapy,
whereas on page 63 PFS2-PFS is described as the time between progression after
receiving niraparib/placebo maintenance therapy (i.e. PFS) and progression after
receiving the next subsequent anti-cancer therapy (i.e. PFS2).

a. Please clarify the definition of PFS2-PFS.

b. If data on overall response rate (ORR) and duration of response (DOR) on
the next anti-cancer therapy are available, please provide them.

c. Please clarify Figure 9. Why are the numbers at risk the total number
randomised rather than the number of patients starting or responding to
subsequent anti-cancer therapy? Why is the x-axis time since randomisation
rather than start of, or response to subsequent anti-cancer therapy?

d. Please provide results for PFS2-PFS based on investigator assessment.

A18. Please provide a quality assessment of Study 19 similar to company submission
Document B Table 12 for the ENGOT-OV16/NOVA trial.

Section B: Clarification on cost-effectiveness data

Please note that if as a result of the responses to the cost-effectiveness clarification
questions the company base cases are revised, please indicate for each of the three
populations what assumptions are considered for the revised base case and provide
updated results, probabilistic sensitivity analyses and deterministic sensitivity
analyses in the response document.

Model structure and approach

B1.  Priority question: Using the mean life-years accrued in each health state to
calculate total costs and QALYSs leads to inaccurate results because of the non-linear
relationships between parameters in the model. Please restructure the model as a
partitioned survival analysis as per the updated multiple technology appraisal, TA389
and the ERG recommendations in the single technology appraisal of olaparib
(TA381).2 Specifically, use the survival curves generated for PFS, OS and time on
maintenance treatment (TOMT) for niraparib, routine surveillance and olaparib (as
recommended in subsequent questions) with an appropriate cycle length, applying
costs, utilities and discounting to each cycle for the lifetime of the model. Please refer
to the Decision Support Unit's Technical Support document 19
(http://scharr.dept.shef.ac.uk/nicedsu/wp-
content/uploads/sites/7/2017/06/Partitioned-Survival-Analysis-final-report.pdf)
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Priority question: Please clarify why a factor of 13 is used throughout the model to
estimate mean annual survival from mean monthly survival. Although the model has
4-weekly cycles, the survival functions appear to be fitted to data based on monthly
survival times, and hence, the mean survival estimated from these functions will be in
months. Therefore, a factor of 12, and not 13, should be applied to calculate the
expected life-years. Please correct this or justify the approach taken.

Treatment effectiveness

B3.

Priority question: Lack of OS data for niraparib and routine surveillance from the
ENGOT-OV16/NOVA trial is a key limitation in the cost-effectiveness analysis. The
ERG outlines below a more plausible way of estimating OS for each population and
requests the company to explore these alternative methods in scenario analyses.

a. gBRCA 3L+: Figure 3 in Appendix L presents OS data for niraparib for the
ENGOT-OV16/NOVA trial. Approximately 60% of patients are still alive after 2
years. Depending on the response to question A4, use the preferred curve
choice for olaparib as presented in Section B.3.3.2.4 in the company
submission and apply the HR to the curve to produce an OS curve for
niraparib.

i. Please confirm whether the olaparib OS data extracted from the
committee 2 response for TA381 (Figure 4, page 22)® and used in
your submission was the unadjusted data or data adjusted for
crossover , referencing the graph and page number of the committee
papers. Please use crossover adjusted data in your revised OS
analysis.

b. gBRCA 2L: Given there are no OS data for this population, the ERG
considers it would informative to explore the conservative assumption that
niraparib and olaparib have equal relative efficacy compared with routine
surveillance. As such, using the curve fitting exercise presented in Section
B.3.3.2.3 for routine surveillance, apply the hazard ratio 0.62, presented in
Ledermann 2016 (Figure 2, graph B)* to estimate an OS curve for niraparib.

i. As an alternative scenario, explore using an adjusted HR based on
findings from question B3 (a).

c. Non-gBRCA 2L+: Figure 1 in Appendix L presents OS data for routine
surveillance for the ENGOT-OV16/NOVA trial. Approximately 60% of patients
are still alive after 2 years. Using this data, perform a curve fitting exercise for
routine surveillance to extrapolate the data. As the only long term OS data
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available are from study 19, use the preferred curve choice for routine
surveillance from study 19 as presented in Section B.3.3.2.2 in the company
submission to inform and validate the choice of curve used for the analysis.
As with question B3 (b), assuming olaparib and niraparib have equal efficacy
compared to routine surveillance, apply the hazard ratio of 0.83 presented in
Ledermann 2016 (Figure 2, graph C)* to the extrapolated routine surveillance
curve based on ENGOT-OV16/NOVA trial data to obtain an OS curve for
niraparib.

i. As alternative scenario, perform a curve fitting exercise for both
routine surveillance and niraparib based on the ENGOT-OV16/NOVA
trial KM OS data presented in Figure 1 Appendix L, to extrapolate the
data. As the only long term OS data available are from study 19, use
the preferred curve choice for routine surveillance from study 19 as
presented in Section B.3.3.2.2 in the company submission to inform
and validate the choice of curve used for the analysis.

B4. Please clarify which graph (Figure 2, graph A or C) from Ledermann 2016* was used
to digitise the OS routine surveillance curve for the non-gBRCA 2L+ population
(Section B.3.3.2.2 in the company submission).

a. If graph A was used, please explain why it was used and as a scenario
digitise graph C (which is for the non-gBRCA subgroup) and implement it in
the economic model.

B5. Please confirm if graph B in Figure 2 from the Ledermann 2016* study was used to
digitise the OS curve for routine surveillance for the gBRCA 2L population (Section
B.3.3.2.3) in the company submission.

a. If graph B was not used, please explain what data was used and the reasons
for the choice.

B6. Priority question: Please clarify whether investigator assessed or IRC data has
been used in the economic model. Please provide a scenario using the alternative
data source to the base case model, for instance if the model is based on IRC data,
then provide a scenario using investigator assessed data and vice versa.

B7. Priority question: Based on the response to question A2, perform a scenario
implementing the results of the analysis for modelling PFS for niraparib and olaparib
in the gBRCA 3L+ population

B8. Priority question: A 20-year cap was applied for PFS for the non-gBRCA 2L and
gBRCA population 2L+, as it was deemed clinically unrealistic that patients would be
progression free after 20 years (Section B.3.3 of the company submission). From the
curve fitting exercises presented in the company submission, there are alternative
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curves with similar goodness of fit that do not show PFS beyond 20 years. Please
carry out scenario analyses using alternative curves to extrapolate PFS which do not
require applying the 20-year cap.

a. Capping PFS curves against available OS curves indicates that PFS and OS
curves cross. Please perform additional scenario analyses using alternative
curves such that PFS and OS curves do not cross, eliminating the need for a
formula rule.

B9. Priority question: For the gBRCA 3L+ population, the lognormal and generalised
gamma distribution was the best fit for niraparib and olaparib, respectively. Please
perform one scenario using the lognormal distribution for both arms and then an
alternative scenario using the generalised gamma for both arms.

a. Capping PFS curves against available OS curves indicates that PFS and OS
curves cross. Please perform additional scenario analyses using alternative
curves such that PFS and OS curves do not cross, eliminating the need for a
formula rule.

B10. Priority question: Model estimates for routine surveillance and olaparib show that
median TOMT is greater than median PFS (Appendix J). In addition, as with PFS a
20-year cap has been applied to ensure no patients are on treatment beyond 20
years and TOMT cannot be greater than OS.

a. For all three populations please explore the use of alternative TOMT curves
that are clinically plausible (i.e. where TOMT is not greater than PFS or
greater than 20 years and is not greater than OS).

b. Please present scenario analyses using PFS curves instead of TOMT curves
to estimate time on treatment for niraparib, routine surveillance and olaparib
for the non-gBRCA 2L, gBRCA 2L and gBRCA 3L populations.

B11. Priority question: The generalised gamma curve for TOMT for niraparib for the non-
gBRCA 2L+ population has errors in the model tab “survival analysis”. For example,
the generalised gamma distribution produces values that start at 1 for cycle 0, then
from cycle 2 onwards drops to 0 and incremental moves upwards towards 1 (i.e
everyone is alive at the start of the model and then dies). Please review and provide
a corrected model.

B12. According to the description provided in B1.2 of the company submission, treatment
should be continued until disease progression or unacceptable toxicity. Median PFS
and median TOMT for the non-gBRCA 2L population is 9.2 months and 6.44 months,
respectively. For the gBRCA 2L population, median PFS is not reached and median
TOMT is 18.4months (Table 1 and Table 2 of Appendix J). Please explain the
reasons for such substantial differences between the estimates.
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B13. Please explain why median TOMT for routine surveillance for both the non-gBRCA
and gBRCA population is greater than median PFS (Table 1 and Table 2 of Appendix
J).

B14. In Table 3 of Appendix J, it is stated that median PFS for olaparib is not reported,
however in the economic model the KM data shows that median PFS has been
reached. Please clarify if this is a reporting error.

Health-related quality of life

B15. Priority question: The NICE position statement on the use of EQ-5D-5L data in
technology appraisals states that in reference-case analyses utility values should be
calculated by mapping the 5L descriptive system data onto the 3L valuation set using
the algorithm published by van Hout et al.> ® Therefore, please map the EQ-5D-5L
data collected in the ENGOT-OV16/NOVA using the ‘cross-walk’ algorithm published
by van Hout et al., and use the resultant values in the analysis.®

B16. Priority question: Please provide the means and standard deviations for the EQ-5D-
5L data collected in the ENGOT-OV16/NOVA trial at each time point, and for the
mapped EQ-5D-3L as requested in question B15.

B17. Priority question: As health-state utility values (HSUVs) based on EQ-5D-5L and
EQ-5D-3L are not interchangeable, applying the utility decrement from the OVA-301
trial to the PFS HSUV estimated in the ENGOT-OV16/NOVA ftrial is incorrect. The
same applies for using the utility decrement for adverse events from Havrilesky et al.
study which is a vignette study based on values from the general population and not
patients with the condition as specified in the NICE reference case. Please ensure
that a consistent approach is taken in the updated analysis as follows:

a. Utility decrements valued using the EQ-5D-3L value set are not deducted
from HSUVs using the EQ-5D-5L value set;

b. Ultility values based on vignette studies that are not from patients
experiencing the disease are not used in the analysis;

c. Ensure that all values used in the model are based on the UK EQ-5D-3L
value set.

B18. Priority question: Using separate models to estimate utility decrements does not
account for the correlation between the effects each adverse event has on utilities.
Therefore, please perform an analysis with all adverse events (including those that
were excluded from the model presented) in a single model, using an appropriate
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selection method, such as stepwise variable selection, to exclude non-significant
adverse event effects from the model.

B19. Please clarify why nausea and vomiting were not included in the regression models
to estimate the disultility for each adverse event.

Resource use and costs

B20. Priority question: Please clarify why the costs of concomitant medications
described in Section B.2.3.5 have not been included in the cost estimates in the base
case analysis. Please include these costs in the base case analysis.

B21. Priority question: Please provide a clinical justification as to why patients receiving
olaparib and niraparib do not incur treatment administration costs while patients
receiving subsequent oral chemotherapy do. Please either include oral treatment
administration costs consistently in the model or exclude the cost of administering
oral chemotherapy in the base case analysis.

B22. Priority question: Please clarify why no resource use for disease management of
patients receiving subsequent chemotherapy is assumed in the model. Please
perform a scenario analysis including disease management costs for patients
receiving chemotherapy.

Adverse events

B23. Priority question: Please clarify whether treatment-related adverse events or
treatment-emergent adverse events are used in the model for olaparib. If treatment-
emergent event rates are used, please use treatment-related adverse event rates if
available to be consistent with the rates used for niraparib. If unavailable, please use
treatment-emergent event rates for both niraparib and olaparib.

B24. Please clarify why adverse events for patients receiving subsequent chemotherapy
are not considered in the model in terms of impact on quality of life and costs.

Systematic literature review

B25. Please provide the full search strategy, inclusion and exclusion criteria, and search
terms applied in the systematic literature review for cost-effectiveness studies and
costs and resource use studies.

Section C: Textual clarifications and additional points

C1. Please provide supporting materials for reference 93 and 95 (company submission,
Document B, Table 5).
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C2. Please provide a reference for the proportion of 2nd and 3rd line gBRCAmut patients
(company submission, Document B, Table 5).

C3. Please provide full reference details for the chart review of the 284 non-gBRCAmut
patients mentioned in the company submission. Please provide baseline
characteristics of the patients included in the chart review.
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Single technology appraisal

Niraparib for maintenance treatment of platinum-sensitive ovarian cancer after second
response to chemotherapy [1041]

Dear Cathy,

The Evidence Review Group, BMJ-TAG, and the technical team at NICE have looked at the
submission received from Tesaro on 5" September 2017. In general they felt that it is well
presented and clear. However, the ERG and the NICE technical team would like further
clarification on the clinical and cost effectiveness data (see questions listed at end of letter).

The ERG and the technical team at NICE will be addressing these issues in their reports.
Please provide your written response to the clarification questions by 5pm on 12t October 2017.

Your response and any supporting documents should be uploaded to NICE Docs/Appraisals:
https://appraisals.nice.org.uk/request/34151

Two versions of your written response should be submitted; one with academic/commercial-in-
confidence information clearly marked and one with this information removed.

Please underline all confidential information, and separately highlight information that is submitted
as commercial in confidence in turquoise, and all information submitted as academic in confidence
in yellow.

If you present data that are not already referenced in the main body of your submission and that
are academic/commercial in confidence, please complete the attached checklist for confidential
information.

Please do not embed documents (PDFs or spreadsheets) in your response because this may
result in them being lost or unreadable.

If you have any queries on the technical issues raised in this letter, please contact Sophie Cooper,
Technical Lead (Sophie.Cooper@nice.org.uk). Any procedural questions should be addressed to
Thomas Feist, Project Manager (Thomas.Feist@nice.org.uk).

Yours sincerely
Zoe Charles
Technical Adviser — Appraisals

Centre for Health Technology Evaluation

Encl. checklist for confidential information
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Abbreviations

AE Adverse event

AIC Akaike informative criterion

bid Bi-daily

BMI Body mass index

BRCA Breast cancer susceptibility gene

CEAC Cost-effectiveness acceptability curve

CEAF Cost-effectiveness acceptability frontier

Cl Confidence interval

Crl Credible intervals

CSR Clinical study report

CcT Computed tomography

DOR Duration of response

DSU Decision support unit

EOL End of life

EQ-5D-3L EuroQol 5 dimensions 3 levels

EQ-5D-5L EuroQol 5 dimensions 5 levels

ERG Evidence review group

FST First subsequent treatment

gBRCA Germline mutated breast cancer susceptibility
HR Hazard Ratio

HRD Homologous recombination deficiency

HRD Homologous recombination DNA repair deficiency
HRG Health resource group

ICEP Incremental cost-effectiveness plane

ICER Incremental cost-effectiveness ratio

IRC Independent review committee

ITT Intention

kg Kilogram

KM Kaplan-Meier

m?2 meters squared

mg Milligram

MTA Multiple technology appraisal

NHS National Health Service

NICE National Institute of Health and Clinical Excellence
non-gBRCA Non-germline mutated breast cancer susceptibility
ocC Ovarian cancer

ORR Overall response rate

oS Overall survival

OWSA One-way sensitivity analysis

p.a Per annum

PARP Poly adenosine diphosphate ribose polymerase
PD Progressed disease




PFD Progression free disease

PFS Progression free survival
PRISMA Preferred reporting items for systematic review
PSA Probabilistic sensitivity analysis
QALY Quality adjusted life year

qd Four times daily

RR Rate ratio

RS Routine surveillance

SD Standard deviation

SE Standard error

SLR Systematic literature review

SST Second subsequent treatment
TA Technology appraisal

TAG Technology assessment group
TOMT Time on maintenance treatment
TTD Time to discontinuation

S Versus

wt Wild type




Section A: Clarification on effectiveness data

A1.  Priority question: Please provide updated progression-free survival (PFS) and overall
survival (OS) data for the ENGOT-OV16/NOVA trial, as an additional 12 months data
should be available since the last data cut of 30 May 2016 (database lock of 20 June
2016). If additional data is available after the May 2016 data cut, please use the latest
available data cut for all outcomes in the response to all subsequent clarification
questions, where applicable (both clinical and economic).

Response:
There are no additional data cuts available at this time point.

A2. Priority question: As highlighted in the company submission there are differences between
the ENGOT-OV16/NOVA trial and Study 19, both in terms of study design and baseline
characteristics of the patients. The naive comparison of PFS for niraparib versus olaparib,
presented by the company, ignores the benefits of randomisation and suffers from the
same biases as a comparison of independent cohort studies. Therefore, please provide an
indirect comparison of niraparib and olaparib for PFS for the gBRCA 3L+ population using
placebo as a common comparator. Please use a standard indirect comparison, network meta-
analysis, unless there is evidence that population adjustment is likely to produce less biased
estimates than would be available through standard indirect comparisons.’ Please provide
results both for niraparib versus olaparib and niraparib versus placebo, based on the indirect
comparison. Please provide results for both the investigator assessment and
independent review committee (IRC) analysis of PFS for niraparib

Response:

There are several issues in conducting an indirect comparison between olaparib and niraparib
based on the study design of Study 19 and ENGOT-OVA16/NOVA trial, which was highlighted in
the original company submission.

e The primary endpoint of PFS was not the same across the studies. The 