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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
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Key issues: clinical effectiveness

« If recommended, at what point in the treatment pathway would olaparib be used?

* Is the committee satisfied that the 2 olaparib formulations (tablet 300mg twice daily assessed in
SOLO2, and capsule 400mg twice daily assessed in Study 19) have equivalent safely & efficacy?

* Does the committee consider the results of the trials to be robust and generalisable to England?

 What are the committee’s conclusions on the results of the trials for the overall population and
BRCAmM subgroup compared with placebo?:

— Study 19: mature data for the full population covered by the MA (capsule formulation),
including a BRCAm subgroup identified post-hoc
— SOLO2: less mature data, covers BRCAm subgroup only (tablet formulation)

» Is time to initiation of the first subsequent treatments (TFST) and second subsequent treatment
(TSST) a good proxy for measuring progression instead of using progression-free survival
(PFS)? These were not primary outcomes in the trials and were identified post hoc. Which
measures (e.g. PFS or TFST) best reflect the clinical and biological effectiveness of olaparib?

« Some people continued on olaparib beyond progression (unlike SPC) until they no longer
experienced a clinical benefit from treatment. How important/clinically relevant is time to
treatment discontinuation (TTD) as a clinical outcome?

« Some patients in the placebo arms had post-discontinuation PARP inhibitor treatment. The
company suggests the overall survival results for olaparib are therefore conservative — does the
committee agree?



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 Ill or V)

* 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, which is present in 0.2% of general
population



Management of advanced platinum-sensitive
ovarian cancer

18t line chemotherapy
« Platinum % paclitaxel (TA55) or Bevacizumab + carboplatin + paclitaxel (TA284, CDF)

2"d line chemotherapy
« Paclitaxel £ platinum or PLDH % platinum (TA389)

a

S
Niraparib maintenance
(TA528, CDF)

J/

Olaparib Olaparib Routine Niraparib Olaparib
CapSU|eS tablets surveillance maintenance tablets
maintenance maintenance? (TA528, CDF) maintenance?
(TA381) Negative BRCA1 or 2 mutation

 Positive BRCA1 or 2 mutation ) "\ \j_]

BB CDF Cancer Drugs Fund; PLDH, pegylated liposomal doxorubicin hydrochloride




Decision problem (l)

Final scope issued by NICE and ERG’s comments
decision problem addressed in the
company submission

eI I EN[] M People who have platinum-sensitive The scope of the current appraisal is broader
relapsed high-grade epithelial ovarian, than the previous NICE appraisal of olaparib
fallopian tube or peritoneal cancer that (TA381), which focused on the subgroup of
is in response (complete or partial) to patients with platinum sensitive, relapsed
platinum-based chemotherapy ovarian cancer, who had a BRCA mutation.
(ofe]y ] oF:1¢:1{sJ@ Routine surveillance Routine surveillance typically consists of
regular clinical examination, recent history of
clinical symptoms, and monitoring of serum CA-
125 levels. If the patient becomes symptomatic
and/or CA-125 levels are increased, indicating
progression, computed tomography (CT), would
be performed.
The outcome measures to be All outcomes listed in the scope were captured
considered include: in the clinical trials (Study 19 and SOLOZ2) and
e overall survival presented in the submission.

e progression-free survival
progression-free survival 2

e time to next line of therapy
e adverse effects of treatment
e health-related quality of life



Technology: olaparib

V] (QTo]o (o) I ET CI  Olaparib (brand name: Lynparza; manufacturer AstraZeneca)

Mechanism of
action

Marketing
authorisation

Method of
Administration and
dosage

List price and
average cost of a
course of treatment

Poly-ADP-ribose polymerase (PARP) inhibitor which inhibits PARP proteins involved in
DNA repair. Inhibiting the PARP pathway allows DNA damage to accumulate and limits
the options for DNA repair, ultimately resulting in tumour cell death

Approved in a new tablet formulation as:

‘Monotherapy for the maintenance treatment of adult patients with platinum-sensitive
relapsed high-grade epithelial ovarian, fallopian tube, or primary peritoneal cancer who
are in response (complete or partial) to platinum-based chemotherapy’

Appraised in TA381 as a capsule formulation (only licensed for BRCA-mutated
subgroup). Capsule formulation to be phased out when no longer needed by patients

Administered orally. Dose of tablet formulation is 300 mg (2 x 150 mg) twice daily (600
mg per day)

List price for tablets is £2,317.50 per 14-day pack (£4,635.00 per 28-day cycle)
List price for capsules is £3,550 per 28-day pack



Technology Appraisal (TA) 381

Olaparib is recommended within its marketing authorisation as an option for treating adults
with relapsed, platinum sensitive ovarian, fallopian tube or peritoneal cancer who have
BRCA1 or BRCA2 mutations™ and whose disease has responded to platinum based
chemotherapy only if:

— they have had 3 or more courses of platinum based chemotherapy

— the drug cost of olaparib for people who remain on treatment after 15 months will be met
by the company

* At the time of appraisal, the marketing authorisation covered the capsule formulation and only for
people with BRCA1 or BRCAZ2 mutations. The new marketing authorisation for the tablet formulation
covers people with or without BRCA mutations

Biologically plausible reason for greater efficacy in BRCAm subgroup
In Study 19 TTD, TFST and TSST were identified post hoc and should be viewed with caution
Overall survival benefit is unclear
Aware of some ‘exceptional survivors’ (approx. 10-15% of patients) who do not relapse for
several years on olaparib
Model: semi-Markov-state transition design with 4 health states: lacked external validity
« committee preferred a partitioned survival model - subsequently presented for BRCAm
subgroup who had received 3 or more lines (3L+) of platinum-based chemotherapy
» results cost effective for this 3L+ subgroup
End of Life: accepted for 3L+ subgroup but not overall BRCAm population. Control arm of
Study 19 provided the best available evidence on life expectancy
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Impact on patients (l)

Ovarian cancer often diagnosed unexpectedly and at a late stage once the cancer
has spread beyond the ovary, which reduces the chances for cure

Mutation in the BRCA1 or BRCAZ2 gene is a significant risk factor — additional
mental burden that members of their immediate family may have inherited the
mutated BRCA gene

Quality of life impact: Fear of recurrence and negative impact on mental health
(body image and feelings relating to sexuality), but there is very little mental
support available. The emotional, practical and physical implications for women
and their family are significant. This makes it hard for women to plan events and
activities that would have a positive impact on their quality of life

Limitations of current treatment: platinum-based chemotherapy is the primary
treatment for recurrent platinum-sensitive ovarian cancer. However, the risk of
developing platinum resistance is high, after which only palliative care is available

11



Impact on patients (ll)

* Benefits of new treatment: olaparib has the potential to extend the time between
chemotherapy treatments and extend progression-free survival. This gives women and their
families more opportunity to focus on emotional and physical recovery. Having a choice of
maintenance therapy when patients know that the disease is going to recur, offers continued
supervision by oncologists and a significant psychological and health benefit

 Mode of delivery: olaparib is given in tablet form allowing patients to easily continue
treatment in their own home and greatly reducing hospital visits

« Disadvantages of technology: The side effects are manageable and patients feel the
benefits outweigh the risks of adverse events

 Impact on carers:
— Devastation, shock, disbelief, fear and anger are commonly experienced emotions
— Few receive direct mental health support from a healthcare professional
— Need to take time off work to support the loved one — accompany at hospital visits, take
on more responsibilities within the family — puts great pressure on the carers to maintain
normalcy

— For both the patient and carer ovarian cancer can be isolating, might not be able to meet
anyone else with the same issues of managing cancer as a chronic condition rather than
aiming for cure

I 12



Clinical expert submission

« Aim of treatment in the disease area: To cure the condition and shrink the size of the
tumour to enable surgical removal

 Unmet medical need: response to current treatments is variable, prognosis from advanced
ovarian cancer remains very poor. There is a definite need for novel therapies or
combinations

» The pathway of care has a few variations (e.g. upfront versus delayed debulking surgery at
presentation; considering surgery versus chemotherapy at platinum sensitive recurrence or
type of chemotherapy used in this setting).

Olaparib may clarify the type of chemotherapy that is offered to these patients

« Aim of treatment with olaparib: To reduce risk of recurrence, prolong disease free
survival, possibly overall survival benefit

« Definition of clinically significant treatment response: Prolongation of disease free
survival by several months

 Subgroups: BRCA gene mutation in patients make them more likely to respond to olaparib

» Clinical trials for olaparib seem to reflect UK clinical practice

13



Clinical evidence — 2 RCTs and an open
label study

« Study 19: Phase 2, double-blind, randomised, placebo-controlled trial. Evaluates the
efficacy and safety of the capsule formulation of olaparib in patients with platinum sensitive
relapsed ovarian cancer, irrespective of BRCA mutation status. BRCA mutation status was
determined retrospectively and subgroup analysis was presented

« SOLO2: Phase 3, double-blind, randomised, placebo-controlled trial. Evaluates the efficacy
and safety of the tablet formulation of olaparib in patients with platinum sensitive relapsed
ovarian cancer with BRCA mutation, who are in response to platinum chemotherapy

« Study 24: Open-label, multi-stage, dose finding study (n=210). Compares efficacy of the
capsule and tablet in patients with advanced solid tumours, incl. ovarian cancer (n=137)

— results showed that the 2 formulations cannot be considered bioequivalent on a
milligram-to-milligram basis but the recommended dose for olaparib tablets (300 mg
twice daily) was shown to have a similar pharmacokinetic, efficacy, and tolerability profile
to the recommended dose for olaparib capsules (400 mg twice daily)

— the sample size informing the comparison was 10—17 patients in each group. The
efficacy of the two formulations was assessed in a different indication from that for which
olaparib is licenced
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Clinical trials

Study 19 (used in the main model) SOLO2 (only used in a second model
for a BRCAm subgroup analysis)

Population Patients with platinum sensitive Patients with platinum sensitive relapsed
relapsed ovarian cancer, who are in ovarian cancer with BRCA mutation, who
response to platinum chemotherapy, are in response to platinum
irrespective of BRCA mutation status chemotherapy

Intervention  Olaparib, 400 mg capsules twice daily Olaparib, 300 mg tablets twice daily
(N =136) (N =196)

Comparator Placebo (n=129) Placebo (n=99)

Outcomes * Progression-free survival * Progression-free survival

(assessments performed every 12 (assessments performed every 12
weeks until week 60, then every 24 weeks until week 72, then every 24
weeks) weeks)

« Time to first subsequent treatment * Progression-free survival 2
(TFST) « TFST

« Time to second subsequent « TSST
treatment (TSST) « OS

* Overall survival (OS) « HRQoL

» Health-related quality of life (HRQoL) <« AEs
« Adverse events (AEs) 15



Patient characteristics

| study 19 overall population | SOLO2 (BRCAm population)

Olaparib Placebo Olaparib Placebo
(N = 136) (N = 129) (N = 196) (N = 99)
58.0 (21 to 89) 59.0 (33 to 84) 56.0 (28 to 83) 56.0 (39 to 78)
2 (1.5) 2 (1.6) 2 (1.0) 0

Time to progression with penultimate platinum-based reqi

53 (39.0) 54 (41.9) 79 (40.3) 40 (40-4)
83 (61.0) 75(58.1) 117 (59.7)
74 (54.4) 62 (48.1) 196 (100) 99 (100)

0
0

Non-BRCAm 57 (41.9) 61 (47.3)
BRCA missing 5 (3.7) 6 (4.7)

76 (55.9) 84 (65.1) 110 (56.1) 62 (62.6)
42 (30.9) 28 (21.7) 60 (30.6) 20 (20.2)
18 (13.3) 17 (13.2) 25 (12.7) 17 (17.1)
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Results: Study 19 — Progression-free survival

100 = .
90 -
80 -
70 -
60 -
50
40—
30-

Progression-free survival (%)

20+

—— Olaparib —t it

10 —
—— Placebo

0

1
0 3 6 g 12 15
Number at risk

D]aparib 136 106 53 24 7 0
Placebo 129 72 24 7 1 0

Olaparib (N = 136) Placebo (N = 129)

Primary endpoint: PFS (Investigator Assessment)

Events, n/N (% 60/136 (44.1) 93/129 (72.1)
Median PFS, months 8.4 4.8
Difference in median PFS, months 3.6

Progression-free at Month 6 I e
I I

Progression-free at Month 12
HR (95% CI 0.35 (0.25 to 0.49)
n-value p < 0.00001



Study 19 - Treatment discontinuation relative to
radiologic progression by investigator assessment

« Small difference in median TTD (olaparib 8.6 months, placebo 4.6
months) and median PFS (olaparib 8.4 months, placebo 4.8 months)

* Most patients discontinued treatment within 2 weeks of progression
and just over |l were treated for more than 2 weeks after detection
of radiological progression

« However company used neither TTD or PFS to model progression,
but TFST

« TTD data were used for treatment cost calculations only



Study 19 - time to first subsequent therapy (TFST)

1.0 1
0.5 1
(A=
0
CLE
0.5 1
O 4
0.5 1
O

e e

Proportion of patients event free

_________________

L

[HE N

Time frem randemisotion (menths)

— Flageks  —----- Claparik 400 mg kbd
HNurmber of patients ot risk:
4- 25 24 23 22 13 3 g EII;JE:QE 100 mg kd
_
Olaparib (N = 136) Placebo (N = 129)
106/136 (78) 124/128 (97)
13.3 6.7
6.6
0.39 (0.30 to 0.52)
p < 0.00001

Abbreviations: Cl, confidence interval; HR, hazard ratio; TFST, time to first subsequent therapy or death



Study19 - time to second subsequent therapy (TSST)

1.0 1
0.5 1
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0
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01
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Olaparib (N = 136) Placebo (N = 129)
- -

Difference in median TSST, months
HR (95% CI

Abbreviations: BRCAmM, BRCA mutation; Cl, confidence interval; HR, hazard ratio




Study 19 — Overall survival

* The difference in OS between
olaparib and placebo was not
statistically significant at the
significance level set for the
final OS analysis (p < 0.0095)
due to multiplicity adjustment.

S | « Crossover was not allowed,

s T but 13.5% of patients had

0 EIS 112 1l8 2'4 3I0 316 4'2 4'8 5I4 610 616 ?I2 ?IB 8l4 9'0 QIES SUbsequent post-progreSS|on

Time from randomization (months) PARP inhibitor use on the

Proportion of patients alive

MNo. at risk:

Olparib 196 129 117 97 79 62 52 43 42 41 37 35 3 21 4 0 O placebo arm.
Placebo 129 122 112 90 75 57 44 37 32 27 24 18 14

T e
Olaparib (N = 136) Placebo (N = 129)
98/136 (72) 112/129 (87)

29.8 27.8

HR (95% Cl| 0.73 (0.55 to 0.95)
p = 0.02138

Abbreviations: BRCAm, BRCA mutation; Cl, confidence interval; HR, hazard ratio; OS, overall survival.
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Study 19 —- BRCAm subgroup analyses — PFS and TTD

PFS (Investigator
Assessment) Olaparib (N = 74) Placebo (N =62) Olaparib (N=57) Placebo (N =61)
26/74 (35) 46/62 (74) 32/57 (56) 44/61 (72)
11.2 4.3 7.4 5.5

Difference in median 6.9 1.9
PFS, months

HR (95% CI 0.18 (0.10 to 0.31) 0.54 (0.34 to 0.85)
p < 0.00001 p = 0.00745

Abbreviations: BRCAm, BRCA mutation; Cl, confidence interval; HR, hazard ratio; OS, overall survival; PFS,
progression-free survival; TFST, time to first subsequent therapy or death; TSST, time to second subsequent

therapy or death.

The pattern of treatment discontinuation relative to radiologic

progression is the same for the BRCAm group as for the overall
population (see slide 18)
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Study 19 — BRCA subgroup analyses —
subsequent therapies

Time to first subsequent therapy | BRCAm Non-BRCAmM

(TFST) Olaparib Placebo Olaparib Placebo
(N=174) (N =62) (N=57) (N=61)
Events, n/N (% 55/74 (74) 59/62 (95) 47/57 (83) 60/61 (98)

Median TFST, months 15.6 6.2 12.9 6.9
HR (95% CI 0.33 (0.22 to 0.49) 0.45 (0.30 to 0.66)

p < 0.00001 p = 0.00006
Abbreviations: Cl, confidence interval; HR, hazard ratio; TFST, time to first subsequent therapy or death

Time to second subsequent BRCAmM Non-BRCAmM

therapy (TSST) Olaparib Placebo Olaparib Placebo
(N =74) (N =62) (N = 57) (N =61)
Events, n/N (%

Median TSST, months

HR (95% ClI

Abbreviations: BRCAm, BRCA mutation; Cl, confidence interval; HR, hazard ratio; TSST, time to
second subsequent therapy or death



Study 19 —- BRCAm subgroup analyses - OS

w Carar et (-

Olaparib (N =74) Placebo (N =62) Olaparib (N =57) Placebo (N =61)

Events, n/N (% 49/74 (66) 50/62 (81) 45/57 (79) 57/61 (93)

Median OS, months 34.9 30.2 24 .5 26.6
Difference 4.7 -2.1

median OS, months

HR (95% CI 0.62 (0.42 to 0.93) 0.84 (0.57 to 1.25)

p = 0.02140 p = 0.39749
Abbreviations: BRCAm, BRCA mutation; Cl, confidence interval; HR, hazard ratio; OS, overall
survival.

* the difference in OS between olaparib and placebo was not statistically significant at the
significance level set for the final OS analysis (p < 0.0095) due to multiplicity adjustment

» OS is longer for patients on olaparib compared with patients on placebo in the BRCAm
subgroup, and benefits of olaparib are greater in the BRCAm subgroup than in the non-BRCAm
subgroup

» Differences are not statistically significant
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Study 19 — BRCA mutation status and previous
lines of platinum-based therapy

BRCAmM subgroup

» Olaparib significantly increased PFS, TTD and TFST compared with placebo in
the subgroups of patients who had 2 or 3 or more (3L+) prior lines of therapy

* Results suggest greater benefit in the 3L+ subgroup for PFS, TTD and OS
compared with patients who had 2 prior therapies

« No statistically significant difference in OS between treatment groups in line with
the full trial results

Non BRCAm subgroup

« Subgroups based on 2 or 3 or more prior therapies showed a similar pattern of
results as for the full non-BRCAm population but differences between arms for
PFS and TFST were not statistically significant, unlike for the full non-BRCAm
population
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Results: SOLO2

 Clinical efficacy results from SOLO2 trial were not used in the main economic
model

* Only used in a second model for a BRCAm subgroup analysis

| olaparib(N=196) | Placebo (N =99

Primary endpoint: PFS (investigator assessment at 22 months follow up)

Events, n/N (%) 107/196 (54.6) 80/99 (80.8)

Median PFS, months 19.1 5.5

13.6
PFS to second progression PFS2 (assessment at 22 months follow up)
70/196 (35.7) 49/99 (49.5)
NR 18.4
Overall survival (22 months follow up

45/196 (23.0) 27/99 (27.3)
NR NR
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Summary of results: Study 19 and SOLO2

BRCAm BRCAmM
Study 19 SOLO2

Overall population
Study 19

Median
(months)

PFS

Difference
HR

TFST
Difference
HR

0S
Difference
HR

Olaparib Placebo

8.4 4.8
3.6 months
0.35 (0.25 to 0.49)
13.3 6.7
6.6 months
0.39 (0.30 to 0.52)
29.8 27.8
2 months

0.73 (0.55 to 0.95)

Non-BRCAmM
Study 19

Olaparib  Placebo

7.4 545
1.9 months
0.54 (0.34 to 0.85)
12.9 6.9
6 months
0.45 (0.30 to 0.66)
24.5 26.6
-2.1 months
0.84 (0.57 to 1.25)

Olaparib Placebo

11.2 4.3
6.9 months
0.18 (0.10 to 0.31)
15.6 6.2
9.4 months
0.33 (0.22 to 0.49)
34.9 30.2
4.7 months
0.62 (0.42 to 0.93)

Olaparib  Placebo

19.1 545
13.6 months
0.30 (0.22 to 0.41)
27.9 7.1
20.8 months
0.28 (0.21 to 0.38)
NR NR
NR
0.80 (0.50 to 1.31)
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ERG critique of clinical evidence ()

» Generalisability of the clinical trial evidence:

Relatively small proportion of patients were enrolled from UK in the trials (15.5% in Study
19 and 10.5% in SOLQO2), but trial populations are representative of patients with
recurrent, platinum-sensitive high grade OC who would be eligible for olaparib in England

Progression is defined and assessed differently in clinical practice (increase in symptoms
and/or rise in CA-125) rather than using RECIST criteria

Some people continued on olaparib beyond progression (unlike SPC)

Differences in frequency of CA-125 testing (every 28 days in the trials but only every 3
months in clinical practice) could bias PFS estimates and subsequent outcomes

* Proportional hazard assumption did not hold for Study 19 (PFS [BRCAmM subgroup], TFST
and OS) and for SOLO2 (PFS) therefore HR results from these studies should be
interpreted with caution and ERG considers the KM curves to give the most reliable
estimate on the treatment effect of olaparib compared with placebo

« Crossover from placebo to olaparib was not allowed in either trial, however some patients
received PARP-inhibitor after progression, which might bias the outcomes for the placebo
arms and underestimate the relative efficacy for olaparib compared with placebo. Although
trial design is likely to reflect what would happen in real life clinical practice with these
patients
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ERG critique of clinical evidence (ll)

Uncertainty around which outcome captures symptomatic progression (PFS, TFST or TTD)

TTD and TFST were exploratory outcomes, defined post hoc after unblinding of data
PFS data was based on an earlier data cut and thus less mature than TTD and TFST

according to the company PFS only reflects radiological progression and therefore in
order to capture the difference in benefits and costs between olaparib and placebo TFST
is a better proxy of progression

ERG considers TTD to be a better outcome to assess symptomatic progression in line
with UK clinical practice

The prolonged treatment effect with olaparib vs placebo is questionable, as the TFST and

TSST Kaplan—Meier curves beyond 42 months, seem to almost overlap
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Health-Related Quality of Life

* Both in Study 19 and in SOLO2 HRQoL was assessed using the Functional Assessment of
Cancer Therapy—Ovarian (FACT-O) questionnaire. The FACT-O is composed of 4
subscales: physical, social/family, emotional, and functional well-being, as well as the
additional concerns scale consisting of specific ovarian cancer symptoms

* The primary HRQoL outcome was the Trial Outcome Index (TOI), which is composed of the
physical well-being, functional well-being and additional concerns (ovarian cancer)
subscales of the FACT-O

« FACT/NCCN (National Comprehensive Cancer Network) Ovarian Symptom Index” (FOSI)
was also used in Study 19 (subset of FACT-O, based on eight symptom-related items)

* In Study 19, the proportions of patients who had an ‘improved’, ‘no change’ or ‘worsened’
score were similar between the olaparib and the placebo group and most patients reported
a best response of ‘no change’, across all 3 HRQoL measures (FACT-O, FACT-O TOI and
FOSI). Similar results were seen in SOLO2 for FACT-O (TOI)

* In SOLO2, HRQoL was also assessed by EQ-5D-5L. The results showed a slight decrement
in mean health state index score, but there was no substantial difference between treatment
groups. The results were used in a scenario analysis and in the company’s alternative
model for the BRCAm subgroup
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Adverse effects and safety
Event, n (%) Most common

Study 19 (N = 136) (N = 128) adverse gvents
132 (97.1) 119 (93.0)  'eportedin Study
Any Grade = 3 AE 59 (43.4) 28 (21.9) 19: nausea,

fatigue, vomiting,
diarrhoea and

Any AE with outcome = death
Any SAE (including events with

outcome = death abdominal pain
Any AE leading to discontinuation 8 (5.9) 2(1.6)
of study treatment Most common
adverse events

SOLO2 (N =199) (N =99) reported in

192 (98.5) 94 (94.9) SOLO2: nausea,
Any Grade 2 3 AE 72 (36.9) 18 (18.2) anaemia, fatigue,
Any AE with outcome = death 1(0.5) 0 vomiting and
Any SAE (including events with 35 (17.9) 8 (8.1) diarrhoea.

outcome = death

Any AE leading to discontinuation 21 (10.8) 2(2.0)
of study treatment

Abbreviations: AE, adverse event; SAE, serious adverse event
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Cost effectiveness



Key Issues: cost effectiveness

« The company’s initial economic model was based on data from Study 19, and was used to
estimate ICERSs for the overall population and the BRCAmM/non-BRACm subgroups. The
company developed a second model for the BRCAm subgroup, in which various parameters
were informed by SOLO2 data, with a 2:1 OS:PFS ratio applied to estimate OS. Does the
committee accept the 2:1 OS:PFS ratio and the other assumptions of this second model?

 What is the committee’s view of the scenario analysis in which the company applied a “UK
effect” to the results of Study 19 based on data from a chart review of 233 patients in
England, Wales and Scotland?

« The company has proposed that olaparib meets NICE end-of-life criteria, but the ERG
suggests average life expectancy may be well over 24 months. What is the committee’s
view?

 What is the committee’s view on:
— use of TFST as a proxy for progression, rather than PFS or TTD?
— choice of time horizon?
— most appropriate source of health state utility values?

» |s olaparib cost effective for the overall population covered by the MA, or for any subgroups
based on BRCAm status and line of therapy?
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Company’s main model

» 3 state partitioned survival model (progression-free, progressed and death health states)
* Time horizon 30 years
» Cycle length 1 month

» For modelling PFS the company used TFST data, because it considers TFST a more
clinically relevant outcome (as changes in resource use and costs and HRQoL usually occur
when patients start their next anti-cancer treatment)

« The company also amended the model at clarification stage (see notes page)

ERG comments on the model structure:
* Model structure is appropriate

« At the end of the time horizon a small proportion of patients are still alive and progression
free (~3%) and on treatment (~2%), therefore a 50 year time horizon would be more
appropriate

 PFS may be a poor predictor of progression, however TFST is not a appropriate proxy,
because in clinical practice there is a delay between systematic progression and start of first
subsequent therapy. ERG considers TTD to be a better predictor of progression
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Modelling treatment effectiveness

For modelling the cost-effectiveness of olaparib versus routine surveillance in the
overall population, the company used data from Study 19

For estimating treatment effect, the company used TFST data instead of PFS data

TFST was capped to ensure that the proportion of patients on first subsequent
treatment was not greater than the proportion of patients alive

Time on treatment estimates were based on extrapolation of TTD data and the
TTD curve was capped similarly to TFST to ensure that the proportion of patients
on olaparib is not greater than the proportion of patients on their first subsequent
therapy

For extrapolating TFST, OS and TTD the company used the 1-knot spline model in
both the olaparib and routine surveillance arms, because based on AIC/BIC results
this was the best fitting model for all of these outcomes
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ERG critique of modelling treatment
effectiveness

ERG agrees with the selection of the curve for extrapolating beyond

the clinical trial time horizon
But disagrees with using TFST as a proxy for modelling progression,

instead of using PFS data from the trial

Mean estimates of PFS, TFST AND TTD from the company model

Treatment PFS TFST-PFS TFST-TTD
(investigator) (difference) | (difference)

- -
I

Abbreviations: PFS, Progression free survival; TFST, Time to first subsequent
therapy; TTD, Time to treatment discontinuation




Health care resource use and costs

* The following cost items were included in the model:
— Acquisition and administration costs associated with the intervention
— Acquisition and administration costs associated with subsequent therapies
— Disease management costs

— Adverse event costs (costs included only for grade = 3 AEs with an incidence of 23% in
either arm of Study 19, that is, anaemia, neutropenia, abdominal pain and fatigue)

— End of life costs, based on Guest et al 2006, from TA284 and TA285

— BRCAm testing costs were excluded from base case analysis (as olaparib is licenced
regardless of BRCA mutation status) but included in sensitivity analysis

ERG critique of health resource use and costs calculations

« ERG raised 3 areas of concern (duration of subsequent treatment, olaparib drug wastage
and issues with the costs of olaparib and subsequent therapy in the company’s additional
BRCAmM subgroup analysis)

« Sensitivity analyses showed no substantial impact on the ICER

37



Utility values

Company base case used EQ-5D data from TA 528 on niraparib (NOVA clinical trial
which enrolled the same population as the population relevant to this appraisal)

Health state Base case SOLO2 study ITT Study 19 FACT-O mapped
(TA528 niraparib) (EQ-5D-5L mapped to  |to EQ-5D-3L (PF) and ERG-

(EQ-5D-5L mapped to |3L) derived mean of two values
3L) from TA222 (PD)*

PD (post-FST

*pased on ERG report for TA381 Olaparib for maintenance treatment of relapses,platinum-sensitive, BRCA
mutation-positive ovarian fallopian tube and peritoneal cancer after response to second-line or subsequent
platinum-based chemotherapy

Abbreviations: ERG, Evidence Review Group; FACT-O, Functional Assessment of Cancer Therapy—Ovarian;
PD, progressed disease; PF, progression-free; FST, first subsequent therap

ERG comments:

-  SOLO2 more appropriate as it collected EQ-5D data directly from patients taking
olaparib tablets; reasonable to assume QoL is the same regardless of BRCAm status

-  SOLO2 suggests quality of life is lower in patients who had 3L+ lines of platinum

- Sensitivity analyses showed no substantial impact on the ICER
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Adverse Events

* |n the base case analysis, grade 3 or higher adverse events (AEs) that were
reported by at least 3% of patients in either treatment arm of Study 19 were
incorporated in the model

 Disutility due to adverse events was not included in the base case analysis
In scenario anaIyS|s the following disutility values were tested:

A Dy (55 Soves _____Tourion oy S

Anaemia -0.119 (0.01)  Swinburn et al. 2010 TA411
Neutropenia -0.090 (0.02) Nafees et al. 2008 7.0 TA411
Abdominal -0.069 (0.01) Doyle et al. 2008 (assumed 17.0 TA306
pain same as pain)

Fatigue -0.073 (0.02) Nafees et al. 2008 32.0 TA411

Abbreviations: AE, adverse event; ALT, alanine aminotransferase; SE, standard error; TA,
technology appraisal.

ERG comments: company’s approach to AEs is reasonable; AEs not a key driver of
the results
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BRCAmM subgroup — alternative second model

« Company also presented a 3-state decision analytic model including data from SOLO2

« Based on mean value parameters as SOLO2 survival data are too immature for reliable
long-term extrapolation - similar to TA 528 (niraparib)

Model structure Means based 3 health state  Partitioned survival analysis
model (TA 528 niraparib)
(o4 [ToTToF-1 eIV} {edo] (  [-MICT:-Te R { IR LY TFST from SOLO2 TFST from Study 19
progression-free health state
Estimation of Overall 2:1 OS:PFS ratio, based on Extrapolated OS KM data
survival TA 528 and Study 19 data from Study 19
Estimation of time on TTD data from SOLO2 TTD data from Study 19
treatment
Grade 3 and above, Study 19 Grade 3 and above, Study 19
Utility values EQ-5D from SOLO2 based EQ-5D from TA 528
on line of treatment
N 40




ERG comments - alternative BRCAm subgroup model

* Primary concern is the assumed 2:1 OS to PFS ratio
— relationship is unreliable and requires further validation - no further evidence provided
— not accepted by committee for TA 528
— OS benefit is entirely dependent on the size of the PFS benefit
— inconsistent evidence of a relationship between PFS and OS for different cancer types

— a more appropriate assumption would be to assume that on progression all patients,
regardless of treatment, are at the same risk of death

* Means-based structure fails to consider the impact of weighting the costs and utilities by the
proportions of patients accruing these costs over time and as such produces simplified
estimates of costs and QALYs — ERG favours partitioned survival approach of initial model

* Model produces highly inflated results for survival with olaparib, which results in a
substantially lower ICER compared with the base case model results

Comparison of life years: company base case and alternative BRCAm subgroup model

Subgroup Base case model (Study 19) BRCAmM subgroup model (SOLO2)

Olaparib RS Difference  Olaparib RS Difference

nainesrcam W W I W W
I I I N I e .




Cost effectiveness results:
overall population (main model)

Total Total Incremental Incremental ICER
Treatment Cost QALYs Costs QALYs
Deterministic result
Routine
Surveillance -

Probabilistic result

Routine
Surveillance
Olaparib

Abbreviations: QALY, quality-adjusted life years; ICER, incremental cost-effectiveness ratio
Source: Tables 1 of company submission addendum and Table 59 of ERG report

None of the company’s sensitivity analyses substantially
changed the ICER
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PSA scatter plot and acceptability curve

» Probability of cost-effectiveness
at £30,000/QALY: 0%

* Probability of cost-effectiveness
at £50,000/QALY: 3%




Tornado diagram
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Scenario analysis using real world data

Company assessed impact of using real world evidence on cost effectiveness of olaparib

Analysis incorporated real-world outcomes data from a recent UK chart review study. The
study was undertaken to assess real-world overall survival in patients with PSR OC who are
in response to second-line platinum chemotherapy in routine UK clinical practice

The study included 233 patients with PSR OC from 13 NHS Trusts across England, Wales
and Scotland. Patients were followed up for a period of more than 10 years

Of the 233 patients, 197 (85%) had died, and 36 (15%) were censored by the end of follow-
up. Median OS in patients with PSR OC in UK clinical practice was- months

Based on the results of the study a ‘UK effect’ was applied to all time-to-event outcomes
(OS, TFST and TDT) across both arms of the cost-effectiveness model, in order to account
for the fact that survival outcomes for women with OC in the UK are amongst the worst in
Europe

Results decreased the ICER to || G

ERG comments:

ERG unable to validate how the time varying hazard was estimated and whether it is
appropriate to apply the same parameter for all outcomes, for both arms of the trial, and is
unable to comment on whether the ICER is a credible estimate

I 45



Results of BRCAm subgroup analyses

Incremental Incremental

Main Model Total Cost  Total QALYs Costs QALYs
Study 19 2nd line BRCAm subgroup

Routine Surveillance | R

Olaparib
Study 19 3L+ BRCAm subgroup
Routine Surveillance h

Olaparib

Alternative model,
assuming PFS:0S Incremental Incremental

1:2 ratio Total Cost  Total QALYs Costs QALYs

SOLO2 ITT population BRCAmM positive

Routine Surveillance
Olaparib

SOLO2 2nd line BRCAm subgroup

Routine Surveillance
Olaparib
SOLO2 3L+ BRCAm subgroup
Routine Surveillance
Olaparib
Abbreviations: QALY, quality-adjusted life years; ICER, incremental cost-effectiveness ratio




Results of non-BRCAmM subgroup analyses

Incremental Incremental ICER

Main model Total Cost  Total QALYs Costs QALYs
Study 19 2nd line non-

Routine Surveillance
Olaparib
Study 19 3L+ non-BRCAm subgro

Routine Surveillance -

Olaparib




ERG preferred base case
(using company’s main model)

Extension of time horizon to 50-years to capture all relevant costs
and benefits of olaparib

Use of TTD instead of TFFS to model the progression-free health
state

Including drug wastage costs — no wastage was assumed by the
company as it used cost per milligram instead of cost per tablet,
however in real life clinical practice, tablet wastage might occur

Distributing subsequent therapy costs over 30.44 days, instead of 21
to 28 days

Applying different utility values by line of treatment, based on SOLO2
data (lower utility for patients who had 3L+ lines of platinum)

None of these changes had a substantial impact on the ICER
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ERG preferred base case - results

Population Company base case |[ERG ICER ERG ICER
ICER (deterministic) (probabilistic)

Full population

2nd line BRCAmM

3rd line+ BRCAmM

2nd line non-BRCAmM

3rd line+ non-BRCAmM

Source: Table 66 of ERG report
Abbreviations: BRCAm, breast cancer susceptibility gene mutation; ERG, evidence review

group; ICER, incremental cost effectiveness ratio; N/A, not available.
*Probabilistic sensitivity analysis did not work for the 3rd line non-BRCAmM population




ERG scenario — cost-comparison with
capsules

* Currently, only the capsule formulation of olaparib is available in the
NHS

 ERG conducted a scenario analysis where they compared the costs
of the different formulations

« Currently for capsules a patient access schem is in place, which
makes olaparib capsules free after 15 months

Olaparib formulation Total cost of 15 months

Capsules £3,550 £53,250

Tablets £4,635 £69,525
Source: Table 65 of ERG report
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Innovation

« Company considers olaparib as an innovative technology. Its safety
profile appears to be superior to other PARP inhibitors

 Clinicians do not consider it particularly innovative, because it is
second in line after niraparib, but it still represents a step change in
the management of platinum sensitive ovarian cancer
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End of life criteria

A treatment is considered as a life-extending treatment at the end of life if all of the
following criteria have been met:

« the treatment is indicated for patients with a short life expectancy, normally less
than 24 months and

» there is sufficient evidence to indicate that the treatment has the prospect of
offering an extension to life, normally of a mean value of at least an additional 3
months, compared with current NHS treatment.

In addition, the Appraisal Committees will need to be satisfied that:

« the estimates of the extension to life are sufficiently robust and can be shown or
reasonably inferred from either progression-free survival or overall survival (taking
account of trials in which crossover has occurred and been accounted for in the
effectiveness review) and

« the assumptions used in the reference case economic modelling are plausible,
objective and robust.
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End of life criteria — life expectancy
Source | Description | OSdefinition | Median OS | Mean0S

Study 19 Median OS for the overall Overall population, 27.8 months
population placebo arm

Company’s Modelled mean life expectancy in  Overall population, _
main model the placebo arm of the model placebo arm
UK chart Real world evidence on OS in OS for 2L+ subgroup _
review patients with PSR OC at 13 NHS g ¢ 31+ subgroup _

Trusts across England, Wales

and Scotland
ICONG UK-based RCT of platinum- OS from time of 19.9 _
control arm based chemotherapy % cediranib randomisation at start of = months
(arm A) in patients with PSR OC 2"d |ine platinum-based

chemotherapy
Large, prospective population- OS from the date of 21.9 months _

based observational study of OC response to 2nd-line
in Australia; subgroup analysis of platinum-based
patients with BRCAm PSR OC chemotherapy in patients

who met Study 19 eligibility with BRCAm PSR OC

criteria
European Interim analysis of an ongoing OS in patients with non- <12 months Not reported
I ELCGY YA chart review in five European BRCAmM PSR OC
TA528 countries
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End of life criteria — extension to life

Extension to life compared with routine surveillance
(mean)

Study 19 B onths I - r<stricted means

analysis

Economic mode! M months (over a 30 years time horizon)

ERG critique:

* Model shows substantial survival benefit with olaparib, well over 3
months

« Mean survival for patients on routine surveillance is substantially
longer than the 24-month criterion for end-of-life therapies
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Abbreviations

Abbreviation | Definition

AE adverse event

AIC Akaike Information Criterion

ALT alanine transaminase

ASCO American Society of Clinical Oncology

AST aspartate transaminase

BGCS British Gynaecological Cancer Society

BIC Bayesian Information Criterion

BICR blinded independent central review

BNF British National Formulary

BRCA breast cancer susceptibility gene

BRCAmM BRCA mutation

BRCAwt BRCA wild-type

CA-125 cancer antigen 125

CADTH Canadian Agency for Drugs and Technologies in Health
CDF Cancer Drugs Fund

CR complete response

CRD Centre for Reviews and Dissemination

CTCAE Common Terminology Criteria for Adverse Events
DCO data cut-off

ECOG Eastern Cooperative Oncology Group

EMA European Medicines Agency

eMIT electronic market information tool

ENGOT European Network for Gynaecological Oncological Trial groups
EQ-5D EuroQol 5-dimension Questionnaire

EQ-5D-3L 3-level EuroQol 5-dimension Questionnaire
EQ-5D-5L 5-level EuroQol 5-dimension Questionnaire

ERG Evidence Review Group

ESMO European Society for Medical Oncology

FACT-O Functional Assessment of Cancer Therapy—General
FACT-O Functional Assessment of Cancer Therapy—Ovarian
FAS Full Analysis Set

FIGO International Federation of Gynaecology and Obstetrics
FOSI FACT/NCCN Ovarian Symptom Index

gBRCAm germline BRCA mutation

GCIG Gynecologic Cancer Intergroup

HCHS hospital and community health services

HR hazard ratio

HRQoL health-related quality of life

HRR homologous recombination repair

HSUV health state utility value

ICER incremental cost-effectiveness ratio
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Abbreviation | Definition

ITT intention-to-treat

IVRS interactive voice response system

NCCN National Comprehensive Cancer Network

oC ovarian cancer

OR odds ratio

OS overall survival

PARP poly-ADP-ribose polymerase

PAS Patient Access Scheme

PD progressed disease

PF progression free

PFS progression-free survival

PFS2 time from randomisation to second progression or death
PK pharmacokinetics

PLDH pegylated liposomal doxorubicin hydrochloride
PR partial response

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses
PSR OC platinum-sensitive relapsed ovarian cancer
QALY quality-adjusted life year

QAPFS quality-adjusted PFS

RECIST Response Evaluation Criteria in Solid Tumors
SAE serious adverse event

SAS Safety Analysis Set

SD standard deviation

SE standard error

SGO Society of Gynecologic Oncology

SMC Scottish Medicines Consortium

SmPC Summary of Product Characteristics

TA technology appraisal

TCGA The Cancer Genome Atlas

TDT time to treatment discontinuation or death
TFST time to first subsequent therapy

TOI Trial Outcome Index

TSST time to second subsequent therapy

TWIST time without symptoms of disease or toxicity
WTP willingness-to-pay
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B.1. Decision problem, description of the technology and

clinical care pathway

Summary of key points

e Ovarian cancer (OC) is rare, aggressive and often lethal with survival outcomes
for women diagnosed with OC in the UK amongst the worst in Europe. Recent
UK-based studies have shown the prognosis for patients with platinum sensitive
relapsed ovarian cancer (PSR OC) to be less than 24 months — qualifying for
the NICE end-of-life criteria.

e Olaparib is a potent, orally administered poly-ADP-ribose polymerase (PARP)
inhibitor, that exploits deficiencies in DNA repair mechanisms to preferentially
kill cancer cells. It has recently been granted marketing authorisation for use in
an expanded indication, as a maintenance treatment option in women with PSR
OC, who are in response to platinum-based chemotherapy, regardless of BRCA
mutation (BRCAm) status.

e This appraisal relates to the tablet formulation of olaparib, which is more
convenient to take than the current capsule formulation, and reduces the pill
burden for patients from 16 capsules to four tablets per day.

e The comparator for this appraisal is routine surveillance, as no other active
maintenance therapies are currently recommended by NICE for use in the

proposed setting.

B.1.1. Decision problem

This submission covers the full marketing authorisation for olaparib (LYNPARZA™)
as a maintenance treatment for patients with platinum-sensitive relapsed high-grade
epithelial ovarian, fallopian tube, or primary peritoneal cancer who are in response
(complete or partial) to platinum-based chemotherapy. The population is hereafter
described as ‘PSR OC'.

The scope of the current appraisal is broader than the previous NICE appraisal of
olaparib (TA381), which focused on a subgroup of patients with PSR OC, who had a
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breast cancer susceptibility gene mutation (BRCAm) (1). Clinical data are presented
by BRCAm status in Appendix E. Economic analyses focus on the full licensed

population.

Table 1: The decision problem

Criterion Final scope issued by NICE (2) Decision problem
addressed in the
submission

Population People who have platinum-sensitive relapsed As per scope

high-grade epithelial ovarian, fallopian tube or
peritoneal cancer that is in response (complete or
partial) to platinum-based chemotherapy

Intervention Olaparib As per scope
Comparator(s) | Routine surveillance As per scope
Outcomes The outcome measures to be considered include: | As per scope

e overall survival (OS)

e progression-free survival (PFS)

e progression-free survival 2 (PFS2)

¢ time to next line of therapy (TFST and TSST)
¢ adverse effects of treatment

¢ health-related quality of life (HRQoL)

Economic The reference case stipulates that the cost As per scope
analysis effectiveness of treatments should be expressed
in terms of incremental cost per QALY.

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.

Subgroups to Consideration will be given to subgroups As per scope,
be considered | according to BRCA1 or BRCA2 mutations clinical data are
(germline or somatic) or no BRCA mutation. presented by
BRCAm status in
Appendix E

Abbreviations: BRCA, breast cancer susceptibility gene; HRQoL, health-related quality of life; OS,
overall survival; PFS, progression-free survival; PFS2, time from randomisation to second progression
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or death; QALY, quality-adjusted life year; TDT, time to treatment discontinuation or death; TFST,
time to first subsequent therapy; TSST, time to second subsequent therapy.

B.1.2. Description of the technology being appraised

Table 2 presents a summary of the key product attributes of olaparib. The Summary

of Product Characteristics (SmPC) is presented in Appendix C, and the European

Public Assessment Report will be provided to NICE once it is available (anticipated

end of May 2018).

Table 2: Technology being appraised

UK approved name

Olaparib

Brand name

LYNPARZA™

Mechanism of action

PARP inhibitor

Marketing authorisation/
CE mark status

The EMA granted marketing authorisation for olaparib
tablets formulation on 8 May 2018

Indications and any
restriction(s) as described in
the SmPC

Olaparib tablets are indicated as monotherapy for the
maintenance treatment of adult patients with
platinum-sensitive relapsed high-grade epithelial
ovarian, fallopian tube, or primary peritoneal cancer
who are in response (complete or partial) to platinum-
based chemotherapy.

Method of administration and
dosage

Olaparib is available as 100 mg and 150 mg tablets,
for oral administration.

The recommended dose is 300 mg (two 150 mg
tablets) taken twice daily, equivalent to a total daily
dose of 600 mg. The 100 mg tablet is available for
dose reduction.

Patients should start treatment with olaparib no later
than 8 weeks after completion of their final dose of
the platinum-containing regimen.

It is recommended that treatment be continued until
progression of the underlying disease.

Additional tests or
investigations

BRCA mutation testing is already considered
standard of care for the management of patients with
ovarian, fallopian tube, or primary peritoneal cancer
within NHS England. The proposed population for use
of olaparib is in patients with PSR OC irrespective of
BRCA mutation status; therefore, no additional testing
is required.

List price and average cost of a
course of treatment

The list price for olaparib tablets is £2,317.50 per 14-
day pack (£4,635.00 per 28-day cycle).

Patient access scheme (if
applicable)
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Abbreviations: BRCA, breast cancer susceptibility gene; CR, complete response; EMA, European
Medicines Agency; PARP, poly-ADP-ribose polymerase; PR, partial response; PSR OC, platinum-
sensitive relapsed ovarian cancer; SmPC, Summary of Product Characteristics.

Mechanism of action

Olaparib is a potent, orally administered inhibitor of the poly-ADP-ribose polymerase
(PARP) inhibitor, that works by exploiting deficiencies in DNA repair pathways to

preferentially kill cancer cells (3).

The PARP enzymes, PARP1, PARP2 and PARP3, are required for the efficient
repair of DNA single-strand breaks (SSBs). When inhibited by olaparib, PARP
remains bound to DNA, leading to conversion to DNA double-strand breaks (DSBs).
In normal cells, DSBs arising from PARP inhibition are repaired with a high degree of
fidelity via the homologous recombination repair pathway. In tumour cells with
homologous recombination repair deficiency (HRD), however, DNA DSBs cannot be
repaired efficiently, leading to increased genomic instability and selective tumour cell
death (4).

HRD is the key determinant of platinum sensitivity in ovarian and other cancers (5),
and sensitivity to platinum agents correlates with sensitivity to olaparib (6, 7).
Molecular analyses conducted by The Cancer Genome Atlas (TCGA) show that up
to 50% of high-grade serous ovarian cancers (OCs) are associated with some form
of HRD (8), including but not limited to, germline and somatic BRCA mutations, loss-
of-function mutations of genes such as ATM, CHEK2, RAD51 and MRE11A, and

epigenetic silencing (9).

The clinical evidence of olaparib benefit in patients with non-BRCAm PSR OC
together with mechanistic linkage indicate that platinum sensitivity and response to
platinum-containing therapy are appropriate clinical selection factors to identify
patients likely to benefit from olaparib treatment. This patient selection strategy for
olaparib has now been approved by multiple regulatory agencies, including the
European Medicines Agency (EMA), the US Food and Drug Administration (FDA),
Health Canada, and the Japanese Pharmaceuticals and Medical Devices Agency
(PMDA).
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Pharmacology and formulation

Olaparib is poorly soluble in its crystalline form, requiring advanced drug delivery
technologies for adequate bioavailability (10). It was originally investigated as a
capsule formulation, in which the active pharmaceutical ingredient is dispersed in a
bioavailability enhancer (Gelucire®). Each capsule has a 50 mg strength, so patients
are required to take 16 capsules per day, to achieve the approved therapeutic dose
(400 mg BD) (3).

The tablet formulation of olaparib was developed to improve patient convenience
and reduce the high pill burden associated with the capsule formulation. It uses
different technology to improve the solubility of olaparib, meaning that the
therapeutic dose can be delivered in fewer dose units. The recommended dose for
olaparib tablets is 300 mg BD (4 tablets per day) (11). A lower pill burden should
improve patient experience on olaparib and may increase medication adherence. In
addition, it is important to note that olaparib tablets can be taken without regard to

food intake, unlike olaparib capsules which must be taken on an empty stomach

(11).

The recommended dose for olaparib tablets (300 mg BD) was shown to have a
similar pharmacokinetic, efficacy and tolerability profile to the recommended dose for
olaparib capsules (400 mg BD) in Study 24, an open-label, multicentre, multi-stage,
dose finding study (10). This trial included 210 patients with advanced solid tumours,

including 137 patients with advanced OC.

In the first stage of Study 24, the bioavailability and pharmacokinetics of olaparib
capsule and tablet doses were compared in patients with advanced solid tumours
(N =51). This showed that the two formulations of olaparib cannot be considered
bioequivalent on a milligram-to-milligram basis, due to increased bioavailability with
the olaparib capsule formulation. Higher exposures were observed with olaparib
tablets versus olaparib capsules, with differences in steady state maximum plasma
concentration (Cmax), steady state minimum plasma concentration (Cmin), and the

area under the plasma concentration-time curve (AUC) (10).

The second stage of Study 24 investigated tablet dose escalation with expansion

cohorts at doses/schedules of interest (N=159). This showed that:
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e The maximum tolerated dose of olaparib tablets was 400 mg BD.

e The recommended dose of olaparib tablets (300 mg) had similar efficacy to the
recommended dose of olaparib capsules (400 mg BD), in terms of radiologic
objective response rates and tumour shrinkage observed after 8 and 16 weeks of
treatment in patients with advanced BRCAm OC.

e Olaparib capsules and tablets have a similar safety and tolerability profile, with
events of nausea, vomiting, fatigue and anaemia reported most commonly. The
300 mg BD tablet dose was better tolerated than the 400 mg BD tablet dose, with

less frequent and less severe AEs.

Based on the findings of Study 24, the 300 mg BD tablet dose was considered to be
therapeutically comparable to the 400 mg BD capsule dose and was recommended
as the monotherapy dose for use in subsequent clinical trials. For full details of the
design and results of Study 24, please refer to the primary publication (10) and the
Study 24 Clinical Study Report (12).

Licensed indication

The current European Medicines Agency (EMA) licensed indication for olaparib
capsules was granted on 16 December 2014 based on Study 19 — a large
randomised, double-blind, placebo-controlled trial that evaluated olaparib capsules in
patients with PSR OC (13). Data were presented for the full population of patients
with PSR OC and subgroups by BRCAm status, but long-term clinical outcomes and
safety data were not available at the time of the original regulatory submission. The
PFS benefit of olaparib appeared to be greater in the BRCAm subgroup of patients
than in the non-BRCAm subgroup, so olaparib capsules were granted marketing

authorisation for use in the following indication:

Olaparib capsules: “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 (complete response or partial response)

to platinum-based chemotherapy.” (3)

Further follow-up data from Study 19 are now available which show an
unprecedented long-term benefit with olaparib versus placebo in PSR OC, and
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demonstrate that the long-term clinical benefits of olaparib maintenance treatment
are not restricted to patients who have a BRCA mutation (14). These data along with
the SOLOZ2 trial of olaparib tablets, supports a positive benefit-risk profile for olaparib

maintenance treatment in PSR OC.

On 8 May 2018, the EMA granted marketing authorisation for olaparib tablets in the

following indication:

Olaparib tablets: “Monotherapy for the maintenance treatment of adult
patients with platinum-sensitive relapsed high-grade epithelial ovarian, fallopian
tube, or primary peritoneal cancer who are in response (complete or partial) to

platinum-based chemotherapy.” (11)
The licensed indication for olaparib capsules remains unchanged.

Patient Access Scheme

NICE currently recommend olaparib capsules for a subgroup of patients with
BRCAmM PSR OC who have had three or more courses of platinum-based
chemotherapy (TA381) (1). A Patient Access Scheme (PAS) has been in place since

NICE recommendation and baseline commissioning agreement in January 2016.

The current submission proposes use of olaparib tablets within the full licensed
population of patients with PSR OC, regardless of BRCAm status. || G

Implementation within the NHS

AstraZeneca has not studied switching patients from capsules to tablets. It is
intended that:

e PSR OC patients who meet the NICE eligibility criteria for olaparib will initiate
treatment on the tablet formulation.

AstraZeneca will continue to supply olaparib capsules for patients with BRCAm
PSR OC who are already receiving maintenance treatment with olaparib capsules.
The capsule formulation will eventually be phased out, once no longer needed by
patients with BRCAmM PSR OC within the NHS.
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During the limited period in which olaparib capsules and tablets are both available,
AstraZeneca will work with NHS England to mitigate the risk of unintended errors in
prescription, dispensing, or patient misunderstanding of the dosing instruction. A

summary of the EMA Risk Management Plan for olaparib is included in Appendix L.

B.1.3. Health condition and position of the technology in the

treatment pathway

Ovarian cancer in the UK

OC is rare, aggressive and often lethal. It is typically diagnosed at an advanced
stage, as symptoms tend to be vague and non-specific (e.g. abdominal pain, fatigue
and bloating), and there are currently no effective early detection tests. In 2016,
there were 6430 new cases of OC diagnosed in England, and 3693 OC deaths. (15,
16). The 5-year survival rate for OC in England is 30.6%, compared to the European
mean of 37.6% (17).

Recent international comparison studies conducted by the CONCORD programme
(18), EUROCARE (17), the Swedish Institute for Health Economics (19) and the
International Cancer Benchmarking Partnership (20) have independently shown that
survival outcomes for OC patients in the UK are amongst the worst in Europe. This is
attributed to factors including delays in diagnosis, low symptom awareness and
differences in surgical procedures — as well as restricted access to innovative
medicines (17, 19).

NICE has previously recognised that there is a high unmet clinical need for earlier
access to new treatment options for patients with PSR OC that can extend the
duration of remission and time between courses of chemotherapy, as this would lead
to longer periods in which people can lead a normal life (21). Recent UK-based
studies have shown the prognosis for patients with platinum sensitive relapsed
ovarian cancer (PSR OC) to be less than 24 months — qualifying for end of life
consideration by NICE (22, 23).
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Pathophysiology

Histology

OC is a non-specific term used to describe a variety of cancers that originate in the
ovary, fallopian tube and primary peritoneum. There are several microscopically
distinct subtypes, which can arise from 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 (24, 25). There are five
main histological subtypes of epithelial OC: high-grade serous carcinoma (70%),
endometrioid carcinoma (10%), clear-cell carcinoma (10%), mucinous carcinoma
(3%) and low-grade serous carcinoma (<5%) (26). These can be distinguished
based on biochemical markers, including histopathology, immunohistochemistry, and

genetic analysis.

In order to be eligible for treatment with olaparib tablets, patients must have high-
grade epithelial OC (11). ‘High-grade’ tumour cells are those which appear poorly
differentiated or undifferentiated under a microscope (i.e. more abnormal). These
tend to grow and spread more quickly than ‘low-grade’ tumour cells — leading to a

poorer prognosis — and are frequently associated with HRD (8).

Staging
OC is typically staged according to the International Federation of Gynaecology and
Obstetrics (FIGO) classification (Table 3) (27). The English National Cancer
Registration and Analysis Service report that 57.9% of women diagnosed with OC in
England had Stage Il (locally advanced) or Stage IV (metastatic) disease at
diagnosis (28). Patients with Stage Il or IV OC face a poor prognosis, with 5-year

relative survival rates of 18.6% and 3.5%, respectively (29).
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Table 3: Summary of FIGO staging classification for ovarian, fallopian tube,

and primary peritoneal cancer

Stage Description
I Tumour confined to the ovaries or fallopian tube(s)

Il Tumour involves one or both ovaries or fallopian tubes with pelvic
extension (below pelvic brim) or primary peritoneal cancer

1 Tumour involves one or both ovaries or fallopian tubes, or primary
peritoneal cancer, with cytologically or histologically confirmed spread
to the peritoneum outside the pelvis and/or metastasis to the
retroperitoneal lymph nodes

v Distant metastasis excluding peritoneal metastases
IVA Pleural effusion with positive cytology

Source: Adapted from Prat et al., 2014 (27)
Abbreviations: FIGO, International Federation of Gynaecology and Obstetrics.

Molecular testing

As stated above, up to 50% of cases of OC are associated with HRD, including, but
not limited to germline and somatic BRCA mutations, loss-of-function mutations of
genes such as ATM, CHEK2, RAD51 and MRE11A, and epigenetic silencing of
BRCA1 (8, 9). Current diagnostic tests to identify HRD mutations are considered

experimental and are not routinely available within the NHS.

Germline and somatic mutations in these genes are estimated to occur in
approximately 15-20% of all cases of OC (30-33). Further patient selection based on
platinum sensitivity and response to platinum-based chemotherapy enriches the

prevalence of BRCA mutations, as well as other HRD phenotypes.

The recommendation of olaparib for PSR OC is not expected to lead to an increase

in BRCAm testing services within the NHS as:

e The licensed population for olaparib is not restricted by BRCAm status (11); and

e Testing is already recommended and routinely performed for OC patients in
England and Wales, as it provides important information about prognosis, the
likelihood of response to treatment with platinum agents and PARP inhibitors, and

familial risk of future breast or ovarian malignancies (34).
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Clinical pathway of care

Route to diagnosis

There are often lengthy delays in the time to diagnosis of OC, as there are currently
no effective screening tests for early detection, and early stage disease is often
asymptomatic or associated with symptoms that mimic those of other less serious

conditions (e.g. irritable bowel syndrome, stress, gastritis or depression) (35, 36).

NICE (CG122) and the British Gynaecological Cancer Society (BGCS) guidelines
recommend that initial investigations for suspected OC should be performed if a
woman (particularly if aged =50 years) reports having any of the following symptoms

persistently/frequently (36, 37):

Persistent abdominal distention (bloating)

Feeling full and/or loss of appetite

Pelvic or abdominal pain

Increased urinary urgency and/or frequency

Other symptoms of OC may include irregular periods, lower abdominal and back

pain, constipation, nausea, anorexia, dyspepsia, and extreme fatigue.

Initial investigations in the primary care setting should include clinical examination,
ultrasounds and measurement of serum cancer antigen 125 (CA-125) levels. If OC is
suspected, pati