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1 EXECUTIVE SUMMARY 

This summary provides a brief overview of the key issues identified by the External 

Assessment Group (EAG) as being potentially important for decision making.  

Section 1.1 provides an overview of the key issues identified by the EAG. Section 1.2 provides 

an overview of key modelling assumptions that have the greatest effect on the incremental 

cost effectiveness ratio (ICER) per quality adjusted life year (QALY) gained. Sections 1.3 to 

1.5 explain the key issues identified by the EAG in more detail. Key cost effectiveness results 

are presented in Section 1.6.  

All issues identified represent the EAG’s view, not the opinion of NICE.  

1.1 Overview of the EAG’s key issues 

Table A Summary of key issues  

ID Summary of issue Report 
sections 

Issue 1 Positioning of rucaparib in the NHS: available comparators 2.7.3 

Issue 2 Bevacizumab dose 2.7.3 

Issue 3 Indirect treatment comparison overall survival results are uncertain 3.4.6 

Issue 4 Modelling survival: company assumption of long-term survivorship 6.2.1 

Issue 5 Modelling survival: relationship between PFS, PFS2 and OS 6.2.2 

Issue 6 Modelling survival: mortality hazards for patients treated with rucaparib and 
olaparib+bevacizumab 

6.2.3 

Issue 7 Utility values: subgroup versus ITT values 6.3 

Issue 8 Bevacizumab induction costs: include or exclude from maintenance costs 6.4.1 

Issue 9 Bevacizumab dose: 15mg/kg versus 7.5mg/kg 6.4.2 

Issue 10 Relative dose intensity: most appropriate method for all treatments 6.4.3 
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1.2 Overview of key model outcomes 

NICE technology appraisals compare how much a new technology improves length (overall 

survival) and health-related quality of life in a QALY. An ICER is the ratio of the extra cost for 

every QALY gained. The company model generates cost effectiveness results for two 

subgroups of patients, namely those with a tumour without BReast Cancer gene mutation and 

with high loss of heterozygosity (non-tBRCA/LOHhigh) and those with a tumour without BReast 

Cancer gene mutation and with low loss of heterozygosity (non-tBRCA/LOHlow). The 

comparators for the non-tBRCA/LOHhigh subgroups are olaparib+bevacizumab, bevacizumab 

monotherapy and routine surveillance. The comparators for the non-tBRCA/LOHlow subgroup 

are bevacizumab monotherapy and routine surveillance. For both subgroups, the EAG 

assumptions that have the biggest effect on the company costs and QALYs are:  

 use ITT population utilities  

 remove bevacizumab induction costs  

 remove RDI multipliers for all treatments 

 set -tBRCA/LOHhigh 
only) 

 generate PFS estimates using parametric distributions 

1.3 The decision problem: summary of the EAG’s key issues 

Issue 1 Positioning of rucaparib in the NHS: available comparators 

Report section 2.7.3 

Description of issue and 
why the EAG has identified 
it as important 

The company has presented evidence for the comparison of rucaparib 
versus olaparib+bevacizumab, versus bevacizumab monotherapy and 
versus routine surveillance. However, olaparib+bevacizumab and 
bevacizumab monotherapy are only available to NHS patients who have 
responded to induction treatment that included bevacizumab. The only 
relevant comparator for patients who have responded to induction 
treatment that did not include bevacizumab is routine surveillance. 

All ATHENA-MONO-trial patients had responded to induction treatment; 
of these, only 17.8% had responded to induction treatment that included 
bevacizumab. If the addition of bevacizumab to induction treatment 
impacts the clinical effectiveness of maintenance treatments, then 
subgroup clinical effectiveness results (maintenance setting) are 
required for patients who received prior bevacizumab and for patients 
who did not receive prior bevacizumab who then go on to receive 
rucaparib or routine surveillance. 

What alternative approach 
has the EAG suggested? 

None 

What is the expected effect 
on the cost effectiveness 
estimates? 

n/a 

What additional evidence 
or analyses might help to 
resolve this key issue? 

Confirmation from clinical experts that, in NHS clinical practice, the 
inclusion (or exclusion) of bevacizumab as part of induction treatment 
does not influence clinical effectiveness results in the maintenance 
setting for rucaparib or routine surveillance. 

EAG=External Assessment Group; n/a=not applicable; NHS=National Health Service; NICE=National Institute for Health and 
Care Excellence 
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 Issue 2 Bevacizumab dose 

Report section 2.7.3 

Description of issue and 
why the EAG has identified 
it as important 

The bevacizumab monotherapy dose considered by the company is 
15mg/kg; however, the bevacizumab monotherapy dose listed in the 
final scope issued by NICE is 7.5mg/kg  

What alternative approach 
has the EAG suggested? 

Based on clinical advice, the EAG has generated cost effectiveness 
results using the bevacizumab 7.5mg/kg dose, assuming that 7.5mg/kg 
and 15mg/kg doses have similar efficacy (i.e., only costs differ) 

What is the expected effect 
on the cost effectiveness 
estimates? 

Decrease in the cost of bevacizumab and therefore decrease in the cost 
effectiveness of rucaparib versus bevacizumab monotherapy 

What additional evidence 
or analyses might help to 
resolve this key issue? 

Confirmation from clinical experts that, in NHS clinical practice, the 
efficacy of the bevacizumab 7.5mg/kg and 15mg/kg doses are similar 

EAG=External Assessment Group; NHS=National Health Service  

1.4 The clinical effectiveness evidence: summary of the EAG’s key 
issues 

Issue 3 Indirect treatment comparison overall survival results are uncertain 

Report section 3.4.6 

Description of issue and 
why the EAG has identified 
it as important 

Direct evidence is only available for the comparison of rucaparib versus 
placebo, a proxy for routine surveillance (ATHENA-MONO trial).  

Although the company generated indirect clinical effectiveness results 
for rucaparib versus olaparib+bevacizumab and versus 
placebo+bevacizumab using three different approaches, OS results for 
all comparisons/subgroups are uncertain. This is primarily due to lack of 
long-term rucaparib clinical effectiveness data.  

What alternative approach 
has the EAG suggested? 

None 

What is the expected effect 
on the cost-effectiveness 
estimates? 

Unknown 

What additional evidence 
or analyses might help to 
resolve this key issue? 

Seek clinical opinion on the relative long-term clinical effectiveness of 
rucaparib versus olaparib+bevacizumab, bevacizumab monotherapy 
and routine surveillance. 

OS=overall survival 
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1.5 The cost effectiveness evidence: summary of the EAG’s key issues 

Issue 4 Modelling survival: company assumption of long-term survivorship 

Report section 6.2.1 

Description of issue and 
why the EAG has identified 
it as important 

When generating PFS estimates, the company has employed an 
assumption of long-term survivorship that is not fully supported by 
available trial evidence.  

What alternative approach 
has the EAG suggested? 

The EAG has fitted alternative parametric distributions that are not 
reliant on an a priori assumption of long-term survivorship. 

What is the expected effect 
on the cost effectiveness 
estimates? 

Deterministic results: the NMB change from company clarification base 
case ranges from -£3,309 to -£22,444*  

What additional evidence 
or analyses might help to 
resolve this key issue? 

None 

* The range of changes in NMB are calculated from deterministic company base case NMB and deterministic NMB for relevant 
revisions presented in Section 6.5 (Table 39, Table 41, Table 43, Table 45, Table 47, Table 49) 
EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; NMB=net monetary benefit; PFS=progression-
free survival; QALY=quality adjusted life year gained 

Issue 5 Modelling survival: relationship between PFS, PFS2 and OS 

Report section 6.2.2 

Description of issue and 
why the EAG has identified 
it as important 

The company has limited PFS2 estimates and OS estimates such that 
they can never be lower than PFS; this results in implausible PFS2 and 
OS curves.  

What alternative approach 
has the EAG suggested? 

The EAG alternative PFS parametric distributions partially resolved this 
issue. 

What is the expected effect 
on the cost effectiveness 
estimates? 

n/a 

What additional evidence 
or analyses might help to 
resolve this key issue? 

None 

EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; n/a=not applicable; OS=overall survival; 
PFS=progression-free survival; QALY=quality adjusted life year gained 

Issue 6 Modelling survival: mortality hazards for patients treated with rucaparib and 
olaparib+bevacizumab (non-tBRCA/LOHhigh subgroup) 

Report section 6.2.3 

Description of issue and 
why the EAG has identified 
it as important 

Long-term OS hazard ratios for rucaparib versus olaparib+bevacizumab 
(non-tBRCA/LOHhigh subgroup) beyond the end of the ATHENA-MONO 
trial data are implausible and not supported by clinical evidence. 

What alternative approach 
has the EAG suggested? 

The EAG has set rucaparib mortality hazards so that they are never 
lower than olaparib+bevacizumab mortality hazards. 

What is the expected effect 
on the cost effectiveness 
estimates? 

Deterministic results: the NMB change from company clarification base 
case ranges from -£1,470 to -£5,744*  

What additional evidence 
or analyses might help to 
resolve this key issue? 

None 

* The range of changes in NMB are calculated from deterministic company base case NMB and deterministic NMB for relevant 
revisions presented in Section 6.5 (Table 39, Table 41, Table 43, Table 45, Table 47, Table 49) 
EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; n/a=not applicable; NMB=net monetary benefit; 
OS=overall survival; PFS=progression-free survival; QALY=quality adjusted life year gained 
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Issue 7 Utility values: subgroup versus ITT values 

Report section 6.3 

Description of issue and 
why the EAG has identified 
it as important 

Company base case utility values differ between the non-
tBRCA/LOHhigh and the non-tBRCA/LOHlow subgroups. Clinical advice 
to the EAG is that HRQoL is not likely to differ by subgroup.  

What alternative approach 
has the EAG suggested? 

The EAG has populated the model using ATHENA-MONO trial ITT 
population utility values for both subgroups. 

What is the expected effect 
on the cost effectiveness 
estimates? 

Deterministic results: the NMB change from company clarification base 
case ranges from £581 to -£3,554 

What additional evidence or 
analyses might help to 
resolve this key issue? 

None 

EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; ITT=intention to treat; NMB=net monetary benefit; 
QALY=quality adjusted life year gained 

Issue 8 Bevacizumab induction costs: include or exclude from maintenance costs 

Report section 6.4.1 

Description of issue and 
why the EAG has identified 
it as important 

Bevacizumab induction treatment cost is applied in the first model cycle 
for patients in olaparib+bevacizumab and bevacizumab monotherapy 
model arms (but not for patients in the rucaparib or routine surveillance 
arms). The EAG considers that this approach is inappropriate because 
the focus of this appraisal is maintenance treatment, not induction 
treatment.  

What alternative approach 
has the EAG suggested? 

The EAG has removed bevacizumab induction costs from the model. 

What is the expected effect 
on the cost effectiveness 
estimates? 

Deterministic results: the NMB change from company clarification base 
case ranges from -£12,869 to -£17,142 

What additional evidence or 
analyses might help to 
resolve this key issue? 

None 

EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; NMB=net monetary benefit; QALY=quality 
adjusted life year 

Issue 9 Bevacizumab dose: 15mg/kg versus 7.5mg/kg 

Report section 6.4.2 

Description of issue and 
why the EAG has identified 
it as important 

The company has costed bevacizumab based on a 15mg/kg dose; 
however, this does not represent NHS practice. Clinical advice to the 
EAG is that NHS patients will receive a bevacizumab monotherapy 
dose of 7.5mg/kg dose. 

What alternative approach 
has the EAG suggested? 

The EAG has costed bevacizumab using this lower dose (no change to 
clinical effectiveness). 

What is the expected effect 
on the cost effectiveness 
estimates? 

Decrease in the cost of bevacizumab and therefore decrease in the 
cost effectiveness of rucaparib versus bevacizumab monotherapy. 

What additional evidence or 
analyses might help to 
resolve this key issue? 

Seek clinical opinion on the most relevant NHS bevacizumab 
monotherapy dose. 

EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; NHS=National Health Service; QALY=quality 
adjusted life year 
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Issue 10 Relative dose intensity: most appropriate method for all treatments 

Report section 6.4.3 

Description of issue and 
why the EAG has identified 
it as important 

ATHENA-MONO trial data show that rucaparib RDI differs over time 
and therefore the EAG considers that RDI should be applied on a cycle-
by-cycle basis. However, RDI data by month are not available for 
comparator treatments.  

What alternative approach 
has the EAG suggested? 

The EAG has removed all RDI multipliers from the model. 

What is the expected effect 
on the cost effectiveness 
estimates? 

Deterministic results: the NMB change from company clarification base 
case ranges from -£3,642 to -£9,996 

What additional evidence or 
analyses might help to 
resolve this key issue? 

None 

EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; NMB=net monetary benefit; QALY=quality 
adjusted life year; RDI=relative dose intensity 

1.6 Summary of EAG’s alternative assumptions and resulting ICERs per 
QALY gained 

Table B Probabilistic pairwise results (rucaparib versus olaparib+bevacizumab, non-tBRCA/LOHhigh), 

PAS price for rucaparib† 

Scenario/EAG revisions  Incremental ICER 
£/QALY 

Incremental 
NMB 

(WTP=£30,000) 

Costs QALYs 

A1. Company clarification base case ******** ***** £165,844* £81,471 

A2. EAG corrected company base case ******** ***** £159,118* £77,458 

B1. EAG alternative base case 1 (A2, R1-R4) ******** ***** £102379* £57,873 

B2. EAG alternative base case 2 (A2, R1-R5) ******** ***** £76,159* £47,624 
† Population: only patients who have responded to induction treatment that included bevacizumab 
* South west quadrant (i.e., less costly and less effective) 
EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; NMB=net monetary benefit; non-
tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; PAS=Patient Access 
Scheme; QALYs=quality adjusted life year 

Table C Probabilistic pairwise results (rucaparib versus bevacizumab, non-tBRCA/LOHhigh), PAS price 

for rucaparib† 

Scenario/EAG revisions  Incremental ICER 
£/QALY 

Incremental 
NMB 

(WTP=£30,000) 

Costs QALYs 

A1. Company clarification base case ******** **** Dominant £69,438 

A2. EAG corrected company base case ******** **** Dominant £69,827 

B1. EAG alternative base case 1 (A2, R1-R5) ****** **** £6,129 £30,263 

B2. EAG alternative base case 2 (A2, R1-R6) ******* **** £11,224 £17,395 
† Population: only patients who have responded to induction treatment that included bevacizumab 
EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; NMB=net monetary benefit; non-
tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; PAS=Patient Access 
Scheme; QALYs=quality adjusted life year 
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Table D Probabilistic pairwise results (rucaparib versus routine surveillance, non-tBRCA/LOHhigh), 
PAS price for rucaparib 

EAG revisions Incremental ICER 

£/QALY 

Incremental 
NMB 

(WTP=£30,000) 
Cost QALYs 

A1. Company clarification base case ******* **** £4,887 £53,015 

A2. EAG corrected company base case ******* **** £4,887 £53,015 

B1. EAG alternative base case 1 (A2, R1-R3) ******* **** £5,898 £50,764 

B1. EAG alternative base case 2 (A2, R1-R4) ******* **** £10,528 £36,952 

EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; NMB=net monetary benefit; non-
tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; PAS=Patient Access 
Scheme; QALYs=quality adjusted life year; WTP=willingness to pay  

Table E Probabilistic pairwise results (rucaparib versus bevacizumab, non-tBRCA/LOHlow), PAS price 

for rucaparib† 

EAG revisions Incremental ICER 

£/QALY 

Incremental 
NMB 

(WTP=£30,000) 
Cost QALYs 

A1. Company clarification base case ******** **** Dominant £29,816 

A2. EAG corrected company base case ******** **** Dominant £30,837 

B1. EAG alternative base case 1 (A2, R1-R4) ******* **** £32,189 -£715 

B2. EAG alternative base case 2 (A2, R1-R5) ******* **** £43,376 -£4,372 
† Population: only patients who have responded to induction treatment that included bevacizumab 
EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; NMB=net monetary benefit; non-
tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; PAS=Patient Access 
Scheme; QALYs=quality adjusted life year; WTP=willingness to pay  

Table F Probabilistic pairwise results (rucaparib versus routine surveillance, non-tBRCA/LOHlow), PAS 
price for rucaparib 

EAG revisions Incremental ICER 

£/QALY 

Incremental 
NMB 

(WTP=£30,000) 
Cost QALYs 

A1. Company clarification base case ******* **** £20,662 £6,901 

A2. EAG corrected company base case ******* **** £23,551 £4,730 

B1. EAG alternative base case 1 (A2, R1-R2) ******* **** £32,557 -£1,877 

EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; NMB=net monetary benefit; non-
tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; PAS=Patient Access 
Scheme; QALYs=quality adjusted life year; WTP=willingness to pay  

Modelling errors identified and corrected by the EAG are described in Section 6.1 For further 

details of the revisions and exploratory analyses carried out by the EAG, see Section 6.2 to 

Section 6.5. 
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2 INTRODUCTION AND BACKGROUND 

2.1 Introduction  

The focus of this National Institute for Health and Care Excellence (NICE) appraisal is on 

rucaparib as a maintenance treatment for advanced ovarian, fallopian tube and peritoneal 

cancer after response to first-line platinum-based chemotherapy; the company has only 

focussed on patients with tumours without the BReast Cancer gene mutation (non-tBRCA). 

Within this External Assessment Group (EAG) report: 

 references to the company submission (CS) are to the company’s updated Document 
B v0.2 (1 March 2024), which is the company’s full evidence submission 

 advanced ovarian, fallopian tube and peritoneal cancer are collectively referred to as 
ovarian cancer (OC). 

2.2 Background 

OC occurs in different parts of the ovary or fallopian tubes.1 Patients with OC may experience 

unpleasant or debilitating symptoms which can impair health-related quality of life (HRQoL). 

These symptoms include bloating, early satiety, loss of appetite, persistent pain in the 

abdomen or lower abdomen, increased need to urinate, changes in bowel habits, symptoms 

of irritable bowel syndrome (IBS), unexplained fatigue and unexplained weight loss.2 

OC is most common in older postmenopausal women. In 2017, the Office for National 

Statistics3 reported that 82.3% of new cases of OC (International Classification of Diseases 

[ICD]-10 code,4 C56 to C57) in England affected women aged 50 years or older. Approximately 

90% of OC cases are categorised as epithelial OC (EOC).5 In 2021, NHS England reported 

that 8.0% of new OC cases in England were classified as fallopian tube cancer (ICD-10 code,4 

C57.0).6 The UK incidence of primary peritoneal cancer is unknown but the incidence of 

primary peritoneal cancer in the US has been reported to be approximately 10%.7  

2.3 OC staging and grading 

The Fédération Internationale de Gynécologie et d'Obstétrique (International Federation of 

Gynecology and Obstetrics; FIGO)8 staging system is most commonly used to stage OC (CS, 

Table 4). Patients with FIGO Stage III or Stage IV disease have advanced OC (CS, p17). OC 

is further graded on a scale of 1 (low grade; well differentiated) to 3 (high grade; 

undifferentiated) according to the microscopic appearance of tumour cells relative to normal 

cells .9 The most common type of advanced OC is high-grade serous carcinoma which is 

thought to arise from the fallopian tube and presents after the disease has spread to the 

ovary.1 
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In 2021, 6838 people were diagnosed with OC (any stage) in England.10 A high proportion 

were diagnosed with unknown stage OC (26.7%). Of 5012 patients with known staging, 35.1% 

were diagnosed with FIGO Stage III OC and 26.7% were diagnosed with FIGO Stage IV OC.10 

The 5-year survival rates of patients in England (2016–2020) were 31.9% for patients with 

Stage III OC and 16.0% for patients with Stage IV OC.11  

2.4 Homologous recombination repair and OC 

Genomic instability is one of the most common underlying aspects of tumorigenesis.12 The 

risk of OC is increased by damaged deoxyribonucleic acid (DNA).13 Homologous 

recombination DNA repair (HRR) is a critically important mechanism that can be used to 

correct DNA damage.14 Tumours can therefore be considered to be homologous 

recombination deficient (HRD) or homologous recombination repair proficient (HRP). It has 

been reported that approximately half of patients with high-grade serous OC have tumours 

that are HRD.15 

Currently available assays to test for genomic instability include the MyChoice® HRD assay 

and the FoundationOne CDx next-generation sequencing (NGS) assay. As explained by the 

company in response to clarification question A2, both assays measure HRD by detecting 

BRCA1 or BRCA2 mutations and genomic scars. The myChoice® HRD test, which is used in 

NHS clinical practice, measures genomic scars using a genomic instability composite score 

LOH), telomeric allelic imbalance and large-scale 

state transitions. The FoundationOne CDx NGS evaluates genomic instability by measuring 

LOH  

HRD tumours are more sensitive to treatment with platinum-based chemotherapy and poly 

(ADP-ribose) polymerase (PARP) inhibitors than patients with HRP tumours.12 When treated 

with standard of care therapy involving platinum-based chemotherapy, bevacizumab and 

PARP inhibitors, patients with HRP tumours have a worse prognosis than patients with HRD 

tumours.14 Information on NHS treatment options for patients with OC is presented in Section 

2.5. 
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2.5 Overview of current service provision  

Epithelial OC (EOC), fallopian tube cancer and primary peritoneal cancer are similar and are 

treated in the same way.5 As shown in the CS (Figure 2), the treatment pathway for advanced 

OC can be summarised as follows: 

 primary or interval debulking (before chemotherapy or after neoadjuvant 
chemotherapy) with the goal of minimising residual tumour to no visible residual 
disease (complete resection); complete resection after primary or interval debulking 
improves survival versus those with no complete resection16 and small-volume residual 
disease (<1cm) also improves survival versus large-volume residual disease ( cm) 
after primary debulking16 

 first-line chemotherapy: treatment with platinum-based compound (cisplatin or 
carboplatin) with or without paclitaxel or with paclitaxel plus bevacizumab; according 
to the Cancer Drugs Fund [CDF] list,17 bevacizumab can be given at a dose of 
7.5mg/kg (CDF list BEV3) or 15mg/kg (CDF list BEV9)  

 first-line maintenance treatment: PARP inhibitors (olaparib with or without 
bevacizumab or niraparib monotherapy) or bevacizumab monotherapy since 
“responses to platinum-based therapy are often short-lived, with up to 80% of patients 
experiencing disease recurrence” (CS, p21) 

 relapse: subsequent chemotherapy with or without maintenance treatment with a 
PARP inhibitor, as necessary; the EAG highlights that NHS patients cannot be re-
treated with a PARP inhibitor. 

There are four first-line maintenance treatment options available to NHS patients, namely: 

olaparib (TA96218), niraparib (TA67319), olaparib+bevacizumab (TA94620) and bevacizumab 

monotherapy (CDF list BEV1017), as listed in Table 1. NICE recommended maintenance 

treatment options following relapse are listed in Table 2. Clinical advice to the EAG is that 

decisions about which first-line maintenance treatment to use in NHS clinical practice largely 

depend on a patient’s genomic status (by HRD testing) and prior treatment with bevacizumab 

(Table 3). In NHS clinical practice: 

 niraparib is the only first-line maintenance treatment whose use is not restricted by 
either genomic status (i.e., by HRD status) or prior use of bevacizumab for induction; 
however, niraparib is not available via routine commissioning  

 clinical advice to the EAG is that up to 50% of all patients receive induction treatment 
with bevacizumab  

 clinical advice to the EAG is that patients who do not receive maintenance treatment 
receive routine surveillance (which consists of monitoring of patient-reported 
symptoms together with serum cancer antigen 125 [CA-125] and computed 
tomography [CT] scanning as clinically appropriate). 
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Table 1 NHS OC first-line maintenance treatment options  

Drug NICE/ NHS England approved indication 

Olaparib  

(TA962)18 

Olaparib is recommended as an option for maintenance treatment of BRCA mutation-
positive, advanced (FIGO Stages III and IV), high-grade epithelial ovarian, fallopian tube or 
primary peritoneal cancer that has responded to first-line platinum-based chemotherapy in 
adults. It is only recommended if the company provides it according to the commercial 
arrangement. 

Niraparib  

(TA673)19 

Niraparib is recommended for use within the CDF as an option for maintenance treatment 
for advanced (FIGO Stages III and IV) high-grade epithelial ovarian, fallopian tube or 
primary peritoneal cancer after response to first-line platinum-based chemotherapy in 
adults. It is recommended only if the conditions in the managed access agreement for 
niraparib are followed. 

Olaparib+ 
bevacizumab  

(TA946)20 

Olaparib with bevacizumab is recommended for the maintenance treatment of high-grade 
epithelial ovarian, fallopian tube or primary peritoneal cancer in adults whose cancer: 

 has completely or partially responded after first-line platinum-based chemotherapy 
with bevacizumab 

 is advanced (FIGO Stages III and IV) and 

 is HRD positive (defined as having either a BRCA1 or BRCA2 mutation, or genomic 
instability). 

Bevacizumab at 
a dose of 
7.5mg/Kg  

(CDF list 
BEV10)17 

Bevacizumab is recommended for use within the CDF as an option for maintenance 
monotherapy for patients with ovarian or fallopian tube primary or peritoneal carcinoma 
after completion of first-line induction chemotherapy in combination with bevacizumab. It is 
noted that this policy relating to the use of maintenance bevacizumab is NOT for patients 
with FIGO Stage I-III disease who have had optimal debulking. 

BRCA=BReast Cancer gene; CDF=Cancer Drugs Fund; FIGO=Fédération Internationale de Gynécologie et d'Obstétrique; 
HRD=homologous recombination repair deficient; NICE=National Institute for Health and Care Excellence; TA=technology 
appraisal 
 
 
 

Table 2 NHS ovarian cancer relapse maintenance treatment options  

Drug NICE approved indication 

Olaparib  

(TA908)21 

Olaparib is recommended as an option for the maintenance treatment of relapsed, 
platinum-sensitive, high-grade epithelial ovarian, fallopian tube, or primary peritoneal 
cancer in adults whose cancer has responded to platinum-based chemotherapy, only if: 

 they have a BRCA1 or BRCA2 mutation 

 they have had 2 or more courses of platinum-based chemotherapy 

 the company provides olaparib according to the commercial arrangement. 

Niraparib  

(TA784)22 

Niraparib is recommended as an option for treating relapsed, platinum-sensitive high-grade 
serous epithelial ovarian, fallopian tube or primary peritoneal cancer that has responded to 
the most recent course of platinum-based chemotherapy in adults. It is recommended only 
if: 

 they have a BRCA mutation and have had 2 courses of platinum-based 
chemotherapy, or 

 they do not have a BRCA mutation and have had 2 or more courses of platinum-
based chemotherapy, and 

 the company provides it according to the commercial arrangement. 

Rucaparib 

(TA611)23 

Rucaparib is recommended for use within the CDF as an option for maintenance treatment 
of relapsed platinum-sensitive high-grade epithelial ovarian, fallopian tube or primary 
peritoneal cancer that has responded to platinum-based chemotherapy in adults, only if the 
conditions in the managed access agreement for rucaparib are followed. 

BRCA=BReast Cancer gene; CDF= Cancer Drugs Fund; NICE=National Institute for Health and Care Excellence; TA=technology 
appraisal 
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Table 3 First-line maintenance OC treatment options by genomic status (by HRD testing) 

HRR cohort/subgroup a Treatment b 

HRD 

 

tBRCA Completely or partially responded to induction treatment which included 
bevacizumab: olaparib+bevacizumab, bevacizumab monotherapy or 
niraparib 

Completely or partially responded to induction treatment with platinum-based 
chemotherapy (no bevacizumab): olaparib monotherapy or niraparib 

non-
tBRCA/LOHhigh 

Completely or partially responded to induction treatment which included 
bevacizumab: olaparib+bevacizumab, bevacizumab monotherapy or 
niraparib 

Completely or partially responded to induction treatment with platinum-based 
chemotherapy (no bevacizumab): niraparib 

HRP 
 

non-
tBRCA/LOHlow 

Completely or partially responded to induction treatment which included 
bevacizumab: bevacizumab monotherapy or niraparib 

Completely or partially responded to induction treatment with platinum-based 
chemotherapy (no bevacizumab): niraparib 

a In this appraisal, the company has only focussed on the non-tBRCA subgroups 

b According to NICE guidance, only treatments that are routinely commissioned (denoted in bold) can be considered relevant 
comparators in a NICE technology appraisal 
HRD=homologous recombination repair deficient; HRP=homologous recombination repair proficient; HRR=homologous 
recombination deoxyribonucleic acid repair; NICE=National Institute for Health and Care Excellence; non-tBRCA/LOHhigh=tumour 
without BReast Cancer gene mutation and with high loss of heterozygosity; non-tBRCA/LOHlow=tumour without BReast Cancer 
gene mutation and with low loss of heterozygosity; tBRCA=tumour tissue mutation in BReast Cancer gene 

2.6 Rucaparib  

Rucaparib is a PARP inhibitor. As stated by the company (CS, Table 2): 

 in vitro studies have shown that rucaparib-induced cytotoxicity involves inhibition of 
PARP enzymatic activity and the trapping of PARP-DNA complexes resulting in 
increased DNA damage, apoptosis, and cell death  

 rucaparib has been shown to decrease tumour growth in mouse xenograft models of 
human cancer with or without deficiencies in BRCA.  

Rucaparib has the following marketing authorisations in the European Union24 and in the UK25 

(CS, Table 5): 

 first-line maintenance treatment: indicated as monotherapy for the maintenance 
treatment of adult patients with advanced (FIGO Stages III and IV) high-grade epithelial 
ovarian, fallopian tube, or primary peritoneal cancer who are in response (complete or 
partial) following completion of first-line platinum-based chemotherapy 

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

The rucaparib dose is 600mg (two 300mg film-coated tablets) twice daily (1200mg daily dose) 

taken either with or without food. As further noted by the company (CS, Table 2): 

 interruption of treatment or dose reduction (600mg to 500mg [two 250mg tablets] to 
400 mg [two 200mg tablets] to 300mg [one 300mg tablet]) can be considered for 
adverse event (AE) management  

 no additional tests or investigations are needed to prescribe rucaparib but complete 
blood count testing is advised prior to starting treatment, and monthly thereafter. 
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2.7 Critique of the company’s definition of the decision problem 

The primary source of the direct clinical effectiveness evidence presented by the company is 

the ongoing ATHENA-MONO trial.26 This trial was the primary source of clinical effectiveness 

evidence included in the European Public Assessment Report (EPAR)27 for rucaparib as a 

first-line maintenance treatment. Key trial characteristics are presented in Table 4. 

Table 4 Key characteristics of the ATHENA-MONO trial 

Study design Statistical 
hypothesis for 

primary outcome 

Intervention / 
comparator 

Clinical evidence provided in the CS 

International, 
double-blind, 
placebo-controlled, 
multicentre, phase 
III RCT 

Superiority a Rucaparib (n=427) / 

Placebo (n=111) b 

Newly diagnosed OC: 

 ITT a 

 HRD a 

 non-tBRCA/ LOHhigh c 

 non-tBRCA/ LOHlow c 
a An ordered step-down multiple comparison procedure was used, testing the primary efficacy end point of investigator-assessed 
progression-free survival first in the HRD cohort and then, if statistically significant at the two-sided 0.025 significance level, 
testing in the ITT population 
b Placebo can be considered a proxy for routine surveillance  
c Pre-planned, exploratory subgroups which are the company’s focus for this appraisal; evidence for these subgroups was not 
included in the European Public Assessment Report 
CS=company submission; HRD=homologous recombination repair deficient; ITT=intention-to-treat; non-tBRCA/LOHhigh=tumour 
without BReast Cancer gene mutation and with high loss of heterozygosity; non-tBRCA/LOHlow=tumour without BReast Cancer 
gene mutation and with low loss of heterozygosity; OC=ovarian cancer; RCT=randomised controlled trial 
Source: Monk 202226 

The key elements of the decision problem outlined in the final scope issued by NICE1 and 

addressed by the company are summarised in Table 5. More information regarding the key 

decision problem issues is provided in Sections 2.7.1 to 2.7.6. 
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Table 5. The decision problem 

Parameter Final scope issued by NICE Decision problem 
addressed in the CS 

Company rationale if different from the final 
NICE scope 

EAG comment 

Population People with advanced ovarian, 
fallopian tube or primary 
peritoneal cancer that has 
responded (complete or partial) 
to first-line platinum-based 
chemotherapy. 

People with advanced 
ovarian, fallopian tube, or 
primary peritoneal cancer 
that has responded 
(complete or partial) to first-
line platinum-based 
chemotherapy. 

n/a Rucaparib is licensed for this 
population. However, the company 
focuses on specific subgroups of the 
population (see below). 

 

 

Intervention Rucaparib Rucaparib n/a As per final scope issued by NICE. 

Comparator(s)  Olaparib monotherapy (if 
BRCA mutation-positive 
and after response to first-
line platinum-based 
chemotherapy, without 
bevacizumab; subject to 
NICE evaluation) 

 Olaparib plus bevacizumab 
(if HRD and after response 
to first-line platinum-based 
chemotherapy plus 
bevacizumab; subject to 
NICE evaluation) 

 Bevacizumab monotherapy 
at a dose of 7.5mg/kg (after 
response to first-line 
platinum-based 
chemotherapy plus 
bevacizumab) 

 Routine surveillance 

 Olaparib monotherapy 

 Olaparib+bevacizumab 

 Bevacizumab 

 Routine surveillance  

 Niraparib (for indirect 
comparison) 

Olaparib has not been included as a comparator 
because it is only recommended as a 
maintenance treatment option specifically in the 
tBRCA population, which has been excluded in 
the company’s submission (see subgroups 
below). 

Bevacizumab monotherapy at a dose of 
7.5mg/kg has not been included as a comparator 
because the 7.5mg/kg dose is not approved for 
use in the UK (see CS, Section B.1.3.3). 
However, the 7.5mg/kg dose is currently included 
in the CDF. See footnote below.* Moreover, a 
number of quality concerns were noted by the 
company regarding the ICON-7 trial, which was 
the only study identified in the clinical SLR that 
investigated use of 7.5mg/kg bevacizumab as a 
maintenance treatment (see CS, Section 
B.3.2.3). Instead, the approved 15mg/kg dose of 
bevacizumab monotherapy is included in the 
model. 

Niraparib monotherapy is available and widely 
used as first-line maintenance to patients in the 
UK within the CDF without any biomarker 
restriction. To indicate the expected relative 
efficacy of rucaparib compared to niraparib, an 
anchored MAIC was presented by the company.  

Olaparib monotherapy is not a 
relevant comparator for the 
subgroups that are the focus of the 
CS. 

Niraparib is not listed as a 
comparator in the final scope issued 
by NICE. As niraparib is only 
available to NHS patients through 
the CDF via a managed access 
agreement, it is not a relevant 
comparator in this appraisal. 

Olaparib+bevacizumab and 
bevacizumab monotherapy are only 
relevant comparators for patients 
who had a response to induction 
treatment that included 
bevacizumab. Clinical advice to the 
EAG is that the efficacy and safety of 
the bevacizumab monotherapy 
7.5mg/kg and 15mg/kg doses are 
similar. 

Routine surveillance is a relevant 
comparator for all patients who 
responded to induction treatment 
(with or without bevacizumab).  
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Parameter Final scope issued by NICE Decision problem 
addressed in the CS 

Company rationale if different from the final 
NICE scope 

EAG comment 

Outcomes The outcome measures to be 
considered include: 

 OS 

 PFS 

 PFS2, that is PFS on next 
line of therapy 

 Response rate 

 Time to first subsequent 
therapy 

 AEs 

 HRQoL 

The outcome measures to 
be considered include: 

 OS 

 PFS 

 PFS2 

 Response rate 

 Time to first 
subsequent therapy 

 AEs 

 HRQoL 

n/a Results for all outcomes are 
available from the ATHENA-MONO 
trial (rucaparib versus placebo; 
placebo is a proxy for routine 
surveillance).  

The company has generated efficacy 
evidence (OS, PFS and PFS2 only) 
for the comparison of rucaparib 
versus olaparib+bevacizumab and 
versus bevacizumab monotherapy 
using unanchored MAICs, piecewise 
unanchored MAICs and unadjusted 
naïve ITCs. 

No adjusted safety comparisons 
(AE) were generated for rucaparib 
versus olaparib+bevacizumab or 
versus bevacizumab monotherapy. 

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 
commercial arrangements for 
the intervention, comparator 
and subsequent treatment 
technologies will be taken into 
account. 

As per the reference case n/a As per final scope issued by NICE.  
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Parameter Final scope issued by NICE Decision problem 
addressed in the CS 

Company rationale if different from the final 
NICE scope 

EAG comment 

Subgroups to 
be considered 

If the evidence allows the 
following subgroups will be 
considered: 

 BRCA mutation status 

 HRD status 

Clinical evidence is 
submitted for the overall 
population covered by the 
marketing authorisation.  

Additional consideration is 
given to the non-
tBRCA/LOHhigh and HRP 
(non-tBRCA/LOHlow) 
subgroups.  

The tBRCA population has not been included in 
the company’s submission because olaparib is a 
well-established treatment in patients with 
tBRCA. The company anticipates that clinicians 
will be unlikely to switch to another treatment 
option for this population.  

In addition to BRCA mutation status, patients are 
now routinely tested for HRD status. Clinical 
practice distinguishes between patients who are 
HRD and HRP. There is considerable unmet 
need among the non-tBRCA populations (see 
CS, Section B.1.3.4). Additionally, comparator 
and prognosis differ by HRD status. Therefore, 
non-tBRCA/LOHhigh and non-tBRCA/LOHlow 
subgroups were considered separately in the CS.  

The company has focused on the 
following two subgroups: 

 non-tBRCA/LOHhigh  

 non-tBRCA/LOHlow 

 

Special 
considerations 
including 
issues related 
to equity or 
equality 

n/a n/a n/a No comment. 

 

* As per the MHRA 28 bevacizumab product label for epithelial ovarian, fallopian tube and primary peritoneal cancer, front-line treatment: bevacizumab is administered in addition to carboplatin and 
paclitaxel for up to 6 cycles of treatment followed by continued use of bevacizumab as single agent until disease progression or for a maximum of 15 months or until unacceptable toxicity, whichever 
occurs earlier. The recommended dose of bevacizumab is 15mg/kg of body weight given once every 3 weeks as an intravenous infusion 
AEs=adverse events; BRCA=BReast Cancer gene; CDF=Cancer Drugs Fund; CS=company submission; EAG=external assessment group; HRD=homologous recombination repair deficient; 
HRP=homologous recombination repair proficient; HRQoL=health-related quality of life; ITC=indirect treatment comparison; MAIC=matching-adjusted indirect comparison; MHRA=Medicines and 
Healthcare products Regulatory Agency; n/a=not applicable; NHS=National Health Service; NICE=National Institute for Health and Care Excellence; non-tBRCA/LOHhigh=tumour without BReast 
Cancer gene mutation and with high loss of heterozygosity; non-tBRCA/LOHlow=tumour without BReast Cancer gene mutation and with low loss of heterozygosity; OS=overall survival; 
PFS=progression-free survival; SLR=systematic literature review; tBRCA=tumour tissue mutation in BReast Cancer gene 
Source: Final scope issued by NICE1 and CS, Table 1
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2.7.1 Population 

The company stated that the focus of the CS is on two subgroups of patients whose tumours 

are defined (using HRD testing) by genomic status, namely: (i) non-tBRCA with high loss of 

heterozygosity (non-tBRCA/LOHhigh) and (ii) non-tBRCA with low loss of heterozygosity (non-

tBRCA/LOHlow) (see Section 2.7.6). The company provided clinical and cost effectiveness 

results for these two populations.  

The company also provided clinical effectiveness (but not cost effectiveness) evidence from 

the ATHENA-MONO trial26 for all patients in the intention-to-treat (ITT) and safety populations 

and for the HRD cohort. The licensed indication for rucaparib (see Section 2.6) and the 

population defined in the final scope issued by NICE1 is broader than the company’s 

subgroups of interest in the CS (see Section 2.7.6). The ATHENA-MONO trial26 ITT and safety 

populations match the rucaparib first-line maintenance treatment marketing authorisation. 

2.7.2 Intervention 

Evidence is presented for patients who have received the licensed dose of rucaparib (see 

Section 2.6). 

2.7.3 Comparators  

The EAG highlights that relevant comparators are determined by LOH status and whether 

patients have responded to induction treatment that included bevacizumab. The only relevant 

comparator for patients who have responded to induction treatment that did not include 

bevacizumab is routine surveillance. 

Routine surveillance 

Routine surveillance is a relevant comparator for all patients who responded to induction 

treatment (with or without bevacizumab). Direct evidence for the comparison of rucaparib 

versus placebo is available from the ATHENA-MONO trial.26 Clinical advice to the EAG is that 

it is appropriate to use ATHENA-MONO trial placebo arm data as a proxy for routine 

surveillance data. Routine surveillance is a relevant comparator for both the non-

tBRCA/LOHhigh and non-tBRCA/LOHlow subgroups. 

Olaparib+bevacizumab and bevacizumab monotherapy 

Olaparib+bevacizumab (TA94620) and bevacizumab monotherapy (CDF list BEV1017) are 

relevant active maintenance therapy options for patients who have had a prior (complete or 

partial) response to induction treatment that included bevacizumab. Olaparib+bevacizumab is 
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only a relevant comparator for the non-tBRCA/LOHhigh subgroup whereas bevacizumab is a 

relevant comparator for both the non-tBRCA/LOHhigh and non-tBRCA/LOHlow subgroups. 

In the final scope issued by NICE1 (and in CDF list BEV1017), the first-line maintenance 

bevacizumab monotherapy dose is 7.5mg/kg; however, the bevacizumab monotherapy dose 

proposed by the company is 15mg/kg. The company clarification response (D1) includes the 

company’s rationale for concluding that a bevacizumab monotherapy dose of 7.5mg/kg is not 

appropriate. Clinical advice to the EAG is that the efficacy and safety of the bevacizumab 

monotherapy 7.5mg/kg and 15mg/kg doses are similar. The EAG agrees with the NICE 

Technical Team that a bevacizumab monotherapy dose of 7.5mg/kg is a relevant comparator.  

The company generated evidence for the comparison of rucaparib versus 

olaparib+bevacizumab and versus bevacizumab monotherapy using indirect comparisons 

(matching-adjusted indirect comparisons [MAICs] and unadjusted naïve indirect treatment 

comparisons [ITC]). The rucaparib versus bevacizumab indirect comparisons and model were 

populated with placebo+bevacizumab 15mg/kg data (PAOLA-1 trial29-31 data) and the 

company used these results (and bevacizumab 15mg/kg costs) to generate ICERs per QALY 

gained. The EAG has generated alternative cost effectiveness results for the comparison of 

rucaparib versus bevacizumab monotherapy (7.5mg dose) using company indirect 

comparison effectiveness results (based on 15mg/kg data) and the cost of a 7.5mg/kg dose.  

Olaparib+bevacizumab and bevacizumab monotherapy are only available as maintenance 

treatments to NHS patients who have responded to first-line treatment with an induction 

treatment that included bevacizumab. Therefore, the results from the comparisons of 

rucaparib versus olaparib+bevacizumab and versus bevacizumab presented in the CS (and 

in this EAG report) are only relevant to NHS patients who have responded to prior treatment 

with bevacizumab. Only 19.7% of patients in the ATHENA-MONO trial rucaparib arm had 

responded to induction treatment that included bevacizumab; clinical advice to the EAG is that 

the inclusion or exclusion of bevacizumab as part of induction treatment does not influence 

clinical effectiveness results in the maintenance setting.  

Olaparib monotherapy  

Olaparib monotherapy is listed as a comparator in the final scope issued by NICE;1 however, 

it is not a relevant comparator for the subgroups that are the focus of the CS (i.e., non-

tBRCA/LOHhigh and non-tBRCA/LOHlow subgroups).  
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Niraparib monotherapy  

In the NHS, patients who have responded to induction therapy with or without bevacizumab 

may receive niraparib, regardless of their tBRCA or LOH status. Niraparib is not listed as a 

comparator in the final scope issued by NICE;1 however, the company has included some 

clinical effectiveness evidence via MAICs and unadjusted ITCs (for PFS) for rucaparib versus 

niraparib (only in the ITT population). As niraparib is only available to NHS patients through 

the CDF via a managed access agreement, it is not a relevant comparator in this appraisal.  

2.7.4 Outcomes 

Direct evidence 

The outcomes specified in the final scope issued by NICE1 were all collected as part of the 

ATHENA-MONO trial26 and results for patients treated with rucaparib are provided in the CS, 

Section B.2.6. Efficacy outcomes are presented for the ITT population and HRD cohort, as 

well as for the non-tBRCA/LOHhigh and non-tBRCA/LOHlow subgroups. Comparative HRQoL 

and AE data for the ITT (HRQoL), safety (AEs) and HRD cohorts (HRQoL) are provided in the 

CS Sections B.2.6.3 and B.2.10; some additional AE data for the non-tBRCA/LOHhigh and non-

tBRCA/LOHlow subgroups were provided in response to clarification question A8.  

Indirect evidence 

The company has generated unadjusted naïve ITC and MAIC results for three outcomes 

specified in the final scope issued by NICE,1 namely OS, PFS and PFS2. 

No adjusted indirect comparisons for safety outcomes were conducted. The company 

explained, in response to clarification question A12, that this was because AEs arising from 

treatment with PARP inhibitors and anti-angiogenic therapies (such as bevacizumab) are 

treatment-class specific and well known. The EAG highlights that it would not have been 

possible to perform adjusted indirect comparisons using safety data for the subgroups of 

interest as safety data were only available from the PAOLA-1 trial29 for the overall trial 

population. However, it would have been possible to conduct adjusted indirect comparisons 

of safety data for the overall trial populations. Clinical advice to the EAG is that overall trial 

population and subgroup AEs are likely to be similar and so the EAG considers adjusted 

indirect comparisons would have been informative. The company did present data the in CS, 

Appendix D, Tables 9 and 10 that enabled unadjusted naïve comparisons to be made (Section 

3.6). 

2.7.5 Economic analysis 

As specified in the final scope issued by NICE,1 the cost effectiveness of treatments was 

expressed in terms of the incremental cost per quality adjusted life year (QALY) gained. 
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Outcomes were assessed over a 40-year period and costs were considered from an NHS and 

Personal and Social Services (PSS) perspective. 

Rucaparib, olaparib and bevacizumab are all available to the NHS at confidential discounted 

prices (Patient Access Scheme [PAS], Commercial Access Agreement [CAA] and Community 

Medicines Unit [CMU] agreement, respectively). The confidential prices of olaparib and 

bevacizumab are not known to the company and therefore, the cost effectiveness results 

presented in this report have been calculated using the confidential price of rucaparib and list 

prices for all other drugs.  

The company QALY short fall analysis results show that treatment with rucaparib does not 

meet the criteria for a severity weight (non-tBRCA/LOHhigh or non-tBRCA/LOHlow subgroups). 

2.7.6 Subgroups 

As highlighted in Section 2.6 and Section 2.7.1, the company’s focus for this appraisal is on 

the following two subgroups: 

 non-tBRCA/LOHhigh  

 non-tBRCA/LOHlow 

These were ATHENA-MONO trial26 pre-planned, exploratory subgroups; however, they were 

not subgroups specified in the final scope issued by NICE.1  

2.7.7 Other considerations 

The company did not raise any special considerations, including any relating to equity or 

equality. 
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3 CLINICAL EFFECTIVENESS 

This section provides a structured critique of the clinical effectiveness evidence submitted by 

the company in support of the use of rucaparib for maintenance treatment of advanced 

ovarian, fallopian tube and peritoneal cancer after response to first-line platinum-based 

chemotherapy. The two key components of the clinical effectiveness evidence presented in 

the CS are (i) direct evidence for rucaparib versus a relevant comparator (routine surveillance) 

and (ii) indirect evidence for rucaparib versus other relevant comparators 

(olaparib+bevacizumab and bevacizumab monotherapy). 

3.1 Critique of the methods of review(s) 

Full details of the methods used by the company to identify and select relevant evidence 

demonstrating the clinical effectiveness of rucaparib are presented in the CS (Appendix D). 

An assessment of the extent to which the company’s systematic literature review (SLR) was 

conducted in accordance with the LRiG in-house systematic review checklist is presented in 

Table 6. The EAG considers that the company’s SLR was conducted to a good standard.  

Table 6 EAG appraisal of the company’s systematic review methods 

Review process EAG 
response 

Note 

Was the review question clearly 
defined in terms of population, 
interventions, comparators, 
outcomes and study designs? 

Yes CS, Appendix D.1.1. 

Were appropriate sources 
searched? 

Yes CS, Appendix D.1.2. 

Was the timespan of the 
searches appropriate? 

Yes CS, Appendix D.1.2. 

Were appropriate search terms 
used? 

Yes CS, Appendix D.1.2. 

Were the eligibility criteria 
appropriate to the decision 
problem? 

Yes CS, Appendix D.1.3. 

Was study selection applied by 
two or more reviewers 
independently? 

Yes CS, Appendix D.1.3. 

Were data extracted by two or 
more reviewers independently? 

Partially Company response to clarification question C4:  

One reviewer conducted the data extraction and quality 
assessment exercises and, independently, a second 
reviewer validated all data extractions and quality 
assessments. The EAG considers that this approach was 
acceptable. 

Was the quality assessment 
conducted by two or more 
reviewers independently? 

Partially 

Were appropriate criteria used to 
assess the risk of bias and/or 
quality of the primary studies? 

Yes CS, Table 13 and CS, Appendix D3, Table 41. 

Were attempts to synthesise 
evidence appropriate? 

Partially CS, Section B.2.9: 

The EAG considers adjusted indirect comparisons of safety 
evidence would also have been informative. 

CS=company submission; EAG=External Assessment Group; RCT=randomised controlled trial 
Source: LRiG in-house checklist 
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3.2 EAG summary and critique of clinical effectiveness evidence 

3.2.1 Trials included in the company systematic literature review 

The company SLR identified one relevant, on-going, phase III, international, double-blind, 

placebo-controlled RCT, the ATHENA trial;32 this trial comprises two independent 

comparisons: ATHENA-MONO (rucaparib versus placebo) and ATHENA-COMBO 

(rucaparib+nivolumab versus rucaparib).32 The ATHENA-MONO trial26 provides the rucaparib 

and routine surveillance (placebo arm) evidence used to inform this appraisal of rucaparib. To 

compare the clinical effectiveness of rucaparib versus active maintenance treatment 

(olaparib+bevacizumab and bevacizumab monotherapy), the company conducted indirect 

comparisons using data from the PAOLA-1 trial29 (olaparib+bevacizumab versus 

placebo+bevacizumab). The EAG critique and discussion of the company’s indirect 

comparisons is presented in Section 3.4. 

3.2.2 Characteristics of the ATHENA-MONO trial 

A summary of the ATHENA-MONO trial26 design is presented in the CS (Table 8). Patients 

who had completed cytoreductive surgery and whose disease had responded to platinum-

doublet treatment (minimum of four cycles) were randomised 4:1 to receive either oral 

rucaparib 600mg twice daily (n=427) or oral placebo (n=111). All patients received intravenous 

placebo (100ml total volume over 30 minutes) on day 1 every 4 weeks. Patients in the 

ATHENA-MONO trial26 were recruited from 200 centres in 24 countries, including 20 patients 

in the UK (CS, p96) and were randomised according to the criteria listed in Table 7.  

Table 7 ATHENA-MONO trial randomisation stratification factors  

Stratification factor Categories 

HRD classification by central laboratory analysis  tBRCA  

 non-tBRCA/LOHhigh [LOH  

 non-tBRCA/LOHlow [LOH <16%] 

 non-tBRCA/LOHunknown 

Disease status post-chemotherapy   Residual disease 

 No residual disease 

Timing of surgery  Primary surgery  

 Interval debulking 

HRD=homologous recombination repair deficient; LOH=loss-of-heterozygosity; non-tBRCA/LOHhigh=tumour without BReast 
Cancer gene mutation and with high loss of heterozygosity; non-tBRCA/LOHlow=tumour without BReast Cancer gene mutation 
and with low loss of heterozygosity; non-BRCA/LOHunknown=tumour without BReast Cancer gene mutation and unknown LOH 
status; tBRCA=tumour with BReast Cancer gene mutation 
Source: CS, Table 7 
 

In the ATHENA-MONO trial,26 treatment is administered for up to 24 months or until disease 

progression or unacceptable toxicity. Treatment beyond disease progression is permitted if (in 

the opinion of the investigator) the patient is continuing to derive benefit. The primary endpoint 

is investigator-assessed progression-free survival (invPFS), using RECIST 1.1 criteria33). 
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Overall, in the ITT population, 25/427 (5.9%) rucaparib arm patients and 7/111 (6.3%) placebo 

arm patients received treatment beyond progression on the study drug (rucaparib or placebo, 

respectively); it is noted in the EPAR27 (p91) that this is a low number of patients and treatment 

beyond disease progression is not expected to have had an impact on efficacy results. 

The company highlights (CS, p33) that the data presented in the CS are partly derived from 

the pre-specified 23 March 2022 interim analysis (median duration of follow-up in the ITT 

population: 26.1 months for rucaparib and 26.2 months for placebo). At this point there had 

been <70% death events (ITT population: 133/538 [24.7%] events; HRD cohort: 37/234 

[15.8%] events) (CS, p53). Overall survival (OS), progression-free survival 2 (PFS2), 

chemotherapy-free interval (CFI), time to first subsequent therapy (TFST), time to subsequent 

anti-cancer therapy (TSSTT) and time to discontinuation of oral dose (TDT) data have been 

provided from an ad-hoc 9 March 2023 analysis. At this time point, there had been 186/538 

(34.6%) survival events (median duration of follow-up in the ITT population: **** months for 

rucaparib and **** months for placebo). The final OS analysis is projected to be once 377/538 

(70%) of death events have occurred.  

3.2.3 Demographic and disease characteristics of patients in the 
ATHENA-MONO trial 

The ATHENA-MONO trial26 baseline patient demographic and disease characteristics are 

presented in the CS (Table 10). The EAG agrees with company (CS, p40) that the 

characteristics are generally well balanced between the two treatment arms. The largest 

reported difference was the proportion of patients who received prior bevacizumab: 84/427 

(19.7%) in the rucaparib arm versus 12/111 (10.8%) in the placebo arm.  

Clinical advice to the EAG is that, in most respects, ATHENA-MONO trial26 patients are 

representative of patients treated in the NHS and the results are generalisable to patients in 

NHS clinical practice. 

Baseline characteristics were not reported in the CS for the HRD cohort or for the two 

subgroups that are the focus of the CS, i.e., (i) non-tBRCA/LOHhigh and (ii) non-tBRCA/LOHlow. 

In response to clarification question A3, the company provided baseline characteristics for the 

HRD cohort, the non-tBRCA/LOHhigh subgroup and the non-tBRCA/LOHlow subgroup. Notable 

differences in the characteristics across the subgroups, are: 

 the median age of patients in the non-tBRCA/LOHlow subgroup was higher (rucaparib: 
** years, placebo: ** years) than patients in the non-tBRCA/LOHhigh subgroup 
(rucaparib: ** years, placebo: ** years) 

 more patients in the non-tBRCA/LOHlow subgroup underwent primary surgery 
(rucaparib: *************, placebo: *************) than patients in the non-tBRCA/LOHhigh 

subgroup (rucaparib: **************, placebo: *************); fewer patients in the non-
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tBRCA/LOHlow subgroup underwent interval debulking surgery (*************, placebo: 
*************) than patients in the non-tBRCA/LOHhigh subgroup (rucaparib: 
**************, placebo: *************) 

3.2.4 Quality assessment of the ATHENA-MONO trial 

The company conducted a quality assessment (CS, Table 13 and CS, Appendix Table 41) of 

the ATHENA-MONO trial26 using the minimum criteria recommended by NICE34 (based on the 

University of York Centre for Reviews and Dissemination guidance35). The EAG agrees with 

the company’s assessment and considers that the ATHENA-MONO trial26 is of a good 

methodological standard and has a low risk of bias. 

3.2.5 Statistical approach adopted for the analysis of the ATHENA-
MONO trial data 

Information relevant to the statistical approach taken by the company to analyse ATHENA-

MONO trial26 data has been extracted from the Clinical Study Report36 (CSR), the trial 

statistical analysis plan37 (TSAP), the trial protocol38 and the CS. A summary of the EAG 

checks of the pre-planned statistical approach used by the company to analyse data from the 

included trial is provided in Table 8.  

Table 8 EAG assessment of statistical approaches used in the ATHENA-MONO trial 

Item EAG 
assessment 

Statistical approach with EAG comments 

Were all analysis 
populations clearly 
defined and pre-
specified? 

Yes  Efficacy analyses were carried out using data from the ITT 
population (defined as all randomised patients). The ITT 
population includes all mutually exclusive HRD status subgroups: 
tBRCA, non-tBRCA/LOHhigh, non-tBRCA/LOHlow and non-
tBRCA/LOHunknown. The HRD groups are defined in the CS (Table 
11). The HRD cohort is defined as all randomised patients that are 
either tBRCA or non-tBRCA LOHhigh. 

 

The safety population is defined as all patients who received at 
least one dose of protocol-specified treatment of study drug. 

 

The EAG is satisfied that these populations were clearly defined 
and pre-specified in the TSAP (p19). 

Was an appropriate 
sample size calculation 
pre-specified? 

Yes 500 patients were randomised (4:1) to receive either rucaparib or 
placebo. 

Trial arm sizes were calculated to result in a 90% power to 
establish a significant difference between rucaparib and placebo in 
the HRD and ITT populations at a one-sided 0.0125 (two-sided 
0.025) significance level given the following assumptions for 
median invPFS for each efficacy analysis cohort: 

 HRD cohort: 26.7 months versus 12 months; HR 0.45 

 ITT population: 20 months versus 12 months; HR 0.60 

The EAG is satisfied that the sample size is appropriate and was 
pre-specified in the TSAP (p16). 

Were all protocol 
amendments made 
prior to analysis?  

Yes Protocol amendments are listed in the trial protocol (p1). The last 
protocol amendment (Amendment 4) was made on 29 November 
2021 (prior to the 23 March 2022 interim analysis). 
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Item EAG 
assessment 

Statistical approach with EAG comments 

Were all primary and 
secondary efficacy 
outcomes pre-defined 
and analysed 
appropriately? 

Yes Primary and secondary efficacy endpoints are listed in the CSR 
(Section 8.1, 8.2, 8.3). Definitions and analysis approaches for 
these endpoints were pre-specified in the TSAP (Section 10). 

To preserve the overall type 1 error rate, while testing the primary 
and secondary endpoints for the ATHENA-MONO trial,26 a 
hierarchical step-down procedure was used. Statistical 
significance was only declared for any of the endpoints if the 
previous endpoints were also statistically significant at the 
significance level of two-sided 0.025. In order to adjust for multiple 
analyses of OS at a later stage, a stopping rule was applied to the 
interim OS data presented in the CS. A p-value of <0.001 was 
required to declare statistical significance of OS results from 
interim data cuts. This means that the company will be able to use 
a two-sided p-value < 0.025 to determine statistical significance at 
the final OS analysis. Statistical significance of the subsequent 
secondary endpoint of ORR can only be determined if statistical 
significance is achieved at the final OS analysis.  

The step-down procedure is outlined in the CS (Figure 3) and in 
the TSAP (Figure 2). The EAG considers that the multiple testing 
procedure was appropriate. 

Was the analysis 
approach for PROs 
appropriate and pre-
specified? 

Yes PROs were assessed as exploratory endpoints and were 
prespecified in the TSAP (Sections 10.3.3 to 10.3.6). 

Was the analysis 
approach for AEs 
appropriate and pre-
specified? 

Yes Safety analyses were descriptive only and were pre-specified in 
the TSAP (Section 11). 

Was a suitable 
approach employed for 
handling missing data? 

Yes The company did not perform any imputations for missing data 
(TSAP, p18) 

Were all subgroup and 
sensitivity analyses 
pre-specified? 

Yes The invPFS results for subgroups of patients in the ATHENA-
MONO trial26 are presented in the CS (Figure 12). The subgroups 
were pre-specified in the TSAP (Section 10.4). 

CS=company submission; CSR=clinical study report; EAG=External Assessment Group; HR=hazard ratio; HRD=homologous 
recombination repair deficient; HRP=homologous recombination repair proficient; invPFS=investigator assessed progression-
free survival; ITT=intention-to-treat; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of 
heterozygosity; non-tBRCA/LOHlow=tumour without BReast Cancer gene mutation and with low loss of heterozygosity; 
ORR=objective response rate; OS=overall survival; PRO=patient reported outcome; tBRCA=tumour tissue mutation in BReast 
Cancer gene; TSAP=trial statistical analysis plan 
Source: CS, CSR,36 trial protocol,37,38 TSAP 
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3.3 Efficacy results from the ATHENA-MONO trial 

As described in Section 3.2.5 (Table 8), the ATHENA-MONO trial primary outcome was 

invPFS. As a result of the hierarchical step-down procedure employed for the analysis of the 

endpoints, only a statistically significant difference (or not) of ITT population and HRD cohort 

results can be assessed. Furthermore, in accordance with the hierarchical step-down 

procedure, only results for invPFS and OS can be considered statistically significant, or not. A 

two-sided p-value <0.025 indicated statistical significance for invPFS, and a p-value of <0.001 

indicated statistical significance for OS (for both analyses presented in the CS, i.e. 23 March 

2022 interim analysis and 9 March 2023 ad-hoc analysis). For all other secondary and 

exploratory outcomes, results can only be considered as nominally significant (or not). The 

EAG has used the 5% significance level to determine whether results are nominally significant. 

A summary of 23 March 2022 interim analysis, invPFS results (primary endpoint), BICR-

assessed PFS (secondary endpoint) results and subsequent treatment received by patients 

on disease progression is presented in Table 9. The 9 March 2023 ad-hoc analysis OS results 

(secondary endpoint) and PFS2 results (exploratory endpoint) are also presented in Table 9. 

The EAG notes: 

 invPFS results favoured rucaparib over placebo; these were statistically significant for 
invPFS in the ITT population and HRD cohort and nominally significant for invPFS in 
the non-tBRCA/LOHlow subgroup 

 BICR-assessed PFS results appeared to be more favourable for rucaparib than invPFS 
results and were nominally significantly in favour of rucaparib over placebo in the ITT 
population, HRD cohort and both subgroups; it was reported in the EPAR27 (p94): 
“There was concordance in PFS between the investigator and the BICR of 85%”. 

 there were no statistically significant differences between treatment arms for OS; 
however, despite the later ad-hoc analysis, data are still immature  

 OS data are also confounded by subsequent treatment received on disease 
progression, including maintenance treatment with PARP inhibitors; subsequent 
treatment with PARP inhibitors would not be permitted for patients who received 
rucaparib in NHS clinical practice (but few patients [5.6%] received a subsequent 
PARP inhibitor in the rucaparib arm). 

  



Confidential until published 

Rucaparib for maintenance treatment of advanced ovarian cancer after response to first-line chemotherapy [ID5100] 
EAG Report 

Page 36 of 109 

Table 9 ATHENA-MONO trial: primary endpoint and key secondary and exploratory endpoint results 

Endpoint ITT population  HRD cohort Non-tBRCA/LOHhigh subgroup Non-tBRCA/LOHlow subgroup 

Rucaparib 
(n=427) 

Placebo 
(n=111) 

Rucaparib 
(n=185) 

Placebo 
(n=49) 

Rucaparib 
(n=94) 

Placebo 
(n=25) 

Rucaparib 
(n=189) 

Placebo 
(n=49) 

invPFS, 23 March 2022 interim analysis 

Median PFS, months (95% 
CI) 

20.2  

(15.2 to 24.7) 

9.2  

(8.3 to 12.2)  

28.7  

(23.0 to NR)  

11.3  

(9.1 to 22.1)  

20.3  

(13.4 to 31.1)  

9.2  

(4.0 to 22.1) 

12.1  

(11.1 to 17.7) 

9.1  

(4.0 to 12.2) 

HR (95% CI) 

p-value 

0.52 (0.40 to 0.68) 

<0.0001 

0.47 (0.31 to 0.72) 

0.0004 

0.58 (0.33 to 1.01) 

****** 

0.65 (0.45 to 0.95) 

****** 

PFS by BICR, 23 March 2022 interim analysis 

Median PFS, months (95% 
CI) 

25.9  

(16.8 to NR) 

9.1  

(6.4 to 9.7) 

NR  

(28.7 to NR) 

9.9  

(6.5 to NR) 

27.8  

(16.8 to NR) 

9.1  

(3.6 to 17.5) 

12.0  

(9.3 to 17.3) 

6.4  

(3.9 to 9.6) 

HR (95% CI)  

p-value 

0.47 (0.36 to 0.63) 

<0.0001 

0.44 (0.28 to 0.70) 

0.0004 

0.46 (0.26 to 0.81) 

0.0072 

0.60 (0.40 to 0.89) 

0.0119 

OS, 9 March 2023 ad-hoc analysis 

Median OS, months NR 46.2 NR NR NR 41.0 42.9 32.4 

HR (95% CI) 

p-value 

0.83 (0.58 to 1.17) 

0.2804 

0.84 (0.44 to 1.58) 

0.5811 

0.61 (0.29 to 1.30) 

0.2019 

0.75 (0.48 to 1.17) 
0.2064 

PFS2, 9 March 2023 ad-hoc analysis 

Median PFS2, months 36.0 26.8 NR 39.9 39.0 NR 24.4 20.0 

HR (95% CI) 

p-value 

0.84 (0.63 to 1.13) 

0.2441 

0.75 (0.46 to 1.24) 

0.2682 

0.83 (0.43 to 1.60)  

0.5855 

0.77 (0.52 to 1.14) 

0.1918 

Subsequent therapy for OC received on disease progression, 23 March 2022 interim analysis 

Any, n (%) 208 (48.7) 79 (71.2) 73 (39.5) 29 (59.2) ********* ********* ********** ********* 

PARP inhibitor, n (%) a 24 (5.6) 26 (23.4) ******* ********* ******* ******** ******** ********* 
a The company provided the percentage of patients treated with a PARP inhibitor as a proportion of patients who received any subsequent therapy; the EAG has presented the percentage as a 
proportion of all patients in the treatment arm 
BICR=blinded independent central review; HR=hazard ratio; HRD=homologous recombination repair deficient; HRP=homologous recombination repair proficient; invPFS-investigator assessed 
progression-free survival; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; non-tBRCA/LOHlow=tumour without BReast Cancer gene mutation 
and with low loss of heterozygosity; NR=not reported; OC=ovarian cancer; OS=overall survival; PFS=progression-free survival; PFS2=progression-free survival 2; tBRCA=tumour with BReast Cancer 
gene mutation 
Source: EPAR,27 Table 29 and p61; CS, Table 14 to Table 16 and Table 19; company response to clarification question A9 
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Additional exploratory endpoint results are presented in the CS, Table 22, namely, 

chemotherapy-free interval (CFI), time to first subsequent anticancer treatment (TFST), time 

to second subsequent anticancer treatment (TSST) and time to discontinuation of oral dose 

(TDT). All 9 March 2023 ad-hoc analysis results favoured rucaparib versus placebo. In 

particular: 

 in the ITT population, results for all four outcomes (CFI, TFST, TSST and TDT) were 
nominally significantly in favour of rucaparib over placebo 

 in the non-tBRCA/LOHhigh subgroup and HRD cohort, results for CFI, TFST and TDT 
were nominally significantly in favour of rucaparib over placebo 

 in the non-tBRCA/LOHlow subgroup, results for CFI, TFST and TSST were nominally 
significantly in favour of rucaparib over placebo. 

Results for the secondary endpoints of objective response rate (ORR) and duration of 

response (DoR) were only available from the 23 March 2022 interim analysis (CS, Table 17 

and Table 18). Furthermore, ORR and DoR was only explored in patients with measurable 

disease at baseline in the ITT population (n=52 and n=21, respectively) and HRD cohort (n=22 

and n=11, respectively). For rucaparib versus placebo: 

 ORR was 20/41 (48.8%) versus 1/11 (9.1%) in the ITT population and 10/17 (58.8%) 
versus 1/5 (20.0%) in the HRD cohort; only 1 patient (in the rucaparib arm of the ITT 
population) had a complete response  

 DoR was 22.1 months versus 5.5 months (ITT population) and 16.7 versus 5.5 months 
(HRD cohort). 

ITT population pre-planned invPFS exploratory subgroup analyses were conducted by the 

company (CS, Figure 12). All results favoured rucaparib over placebo, including prior use of 

bevacizumab (yes or no). The EAG notes that the number of patients contributing data to the 

prior bevacizumab use subgroup was small (only 84 patients in the rucaparib arm and 12 

patients in the placebo arm had previously been treated with bevacizumab); it is therefore not 

possible to draw firm conclusions about the impact of prior bevacizumab use on the efficacy 

of rucaparib versus placebo on the basis of this subgroup analysis. 

3.4 Summary and critique of the indirect comparisons (efficacy) 

The company considered that olaparib+bevacizumab, bevacizumab, niraparib and routine 

surveillance were the relevant (clinical effectiveness) comparators to rucaparib (Section 2.7.3 

of this EAG report). The company’s SLR did not identify any head-to-head trials investigating 

the efficacy of rucaparib versus any active treatment (i.e., other than routine surveillance) and 

therefore the company conducted indirect comparisons for rucaparib versus these 

comparators (CS, Sections B.2.9.3.2.1 and B.2.9.3.2.2).  
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3.4.1 Identification of trials for inclusion in the indirect comparisons 

The company’s SLR identified eight trials26,29,39-44 that investigated treatments for patients with 

locally advanced or metastatic OC, fallopian tube or primary peritoneal carcinomas that had 

responded to first-line platinum-based chemotherapy. The company conducted a feasibility 

assessment to assess trial designs, baseline characteristics, inclusion criteria, treatment 

schedules and outcome definitions across the trials and thus determine the appropriateness 

of indirectly comparing study results. 

The company excluded five trials39,41-44 from the unadjusted naïve ITCs and MAICs. The GOG-

0218,39 ICON-744 and DUO-O41 trials were excluded (at least in part) because trial participants 

were randomised to induction treatment followed by maintenance treatment, rather than being 

randomised directly to maintenance treatment, as was the case for all other trials identified by 

the SLR search. The EAG considers that the exclusion of the GOG-0218,39 ICON-744 and 

DUO-O41 trials from the unadjusted naïve ITCs and MAICs for these reasons was appropriate; 

time-to-event outcomes from these trials (measured from the start of induction treatment) were 

not comparable with ATHENA-MONO trial26 time-to-event outcomes (measured from the start 

of maintenance treatment).  

The company also excluded the PRIME trial42 (niraparib versus placebo) and the SOLO-1 

trial43 (olaparib monotherapy versus placebo) from the unadjusted naïve ITCs and MAICs for 

various reasons (CS, p63). The EAG notes that neither of these trials26,29 provided comparator 

evidence and so considers the exclusion of these trials from the unadjusted naïve ITCs and 

MAICs was appropriate. 

The company used data from the three remaining trials (ATHENA-MONO,26 PAOLA-129 and 

PRIMA40) to conduct unadjusted naïve ITCs and MAICs. The PAOLA-1 trial29 compared 

olaparib+bevacizumab versus placebo+bevacizumab as maintenance treatment for patients 

with newly diagnosed advanced OC who had previously received induction treatment with 

bevacizumab. The PRIMA trial40 compared niraparib to placebo for the maintenance treatment 

of patients with newly diagnosed advanced OC who were considered at high risk of relapse. 

As niraparib is not a relevant comparator to rucaparib and was not included in the final scope 

issued by NICE,1 the EAG has not critiqued the company’s indirect comparison (PFS, ITT 

population only) that compared ATHENA-MONO trial26 data with PRIMA trial40 data (CS, 

Section B.2.9.3.2.2). This EAG report focuses only on the company’s unadjusted naïve ITCs 

and MAICs that compared ATHENA-MONO trial26 data with PAOLA-1 trial29 data.  
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3.4.2 Characteristics of trials included in the indirect comparisons 

The characteristics of the ATHENA-MONO trial26 and the PAOLA-1 trial29 are shown in Table 

10. The trials differ in terms of stratification factors, the HRD testing assays used, the timing 

of the HRD testing (pre-randomisation in ATHENA-MONO trial26 versus post-randomisation in 

the PAOLA-1 trial29) and the maturity of the OS data (35% mature in ATHENA-MONO trial26 

[ad-hoc 9 March 2023 analysis] versus 55% mature in PAOLA-1 trial29).  

Table 10 Characteristics of the ATHENA-MONO26 and PAOLA-1 trials29 

Characteristic ATHENA-MONO26 PAOLA-129 

Intervention and 
comparator 

Rucaparib (n=425) 

Placebo (n=110) 

Olaparib+bevacizumab (n=537) 

Placebo+bevacizumab (n=269) 

Design Phase III RCT 

Double-blind, placebo-controlled 

Phase III RCT 

Double-blind, placebo-controlled 

Locations Australia, Belgium, Canada, Czech 
Republic, Denmark, Finland, Germany, 
Greece, Ireland, Israel, Italy, Japan, 
New Zealand, Poland, Romania, 
Russia, Singapore, South Korea, Spain, 
Sweden, Taiwan, Turkey, UK, US 

Austria, Belgium, Denmark, Finland, France, 
Germany, Italy, Japan, Monaco, Spain, Sweden 

Population Adult patients with newly diagnosed, 
advanced, high-grade epithelial 
ovarian, fallopian tube or primary 
peritoneal cancer who had completed 
cytoreductive surgery before 
chemotherapy or following neoadjuvant 
chemotherapy, had first-line platinum-
doublet treatment and had achieved an 
investigator-assessed response 

Adult patients with newly diagnosed advanced, 
high-grade serous or endometrioid ovarian 
cancer, primary peritoneal cancer or fallopian-
tube cancer with no evidence of disease or with 
CR or PR after first-line treatment with 
chemotherapy plus bevacizumab followed by 
bevacizumab 

Stratification 

factors 

 HRD classification 

 Tumour BRCA status 

 Disease status after chemotherapy 

 Timing of surgery 

 HRD classification 

 Tumour BRCA status 

 Outcome of first-line treatment at screening 

HRD testing FoundationOne CDx next-generation 
sequencing assay prior to 
randomisation 

myChoice® HRD Plus assay with a cut-off score 
-randomisation 

Primary 
outcome 

PFS by investigator assessment  

(as per RECIST 1.1) 

PFS by investigator assessment (as per 
RECIST 1.1) 

Study years 2018 to 2020 2015 to 2017 

OS data 
maturity 

35% data maturity (ITT population) for 
the 9 March 2023 ad-hoc analysis; 
median follow-up of **** months for 
rucaparib and **** months for placebo 

55% data maturity at the final OS analysis (22 
March 2022) a with median follow-up of 61.7 
months for olaparib + bevacizumab and 61.9 
months for placebo 

a The final OS analysis was planned for 60% data maturity or 3 years after the primary PFS analysis, whichever occurred first; 
at the final data cut-off (22 March 2022) 
BRCA=BReast Cancer gene CR=complete response; HRD=homologous recombination repair deficient; OS=overall survival; 
PFS=progression-free survival; PR=partial response; RCT=randomised controlled trial; RECIST=Response Evaluation Criteria 
In Solid Tumours 
Source: CS, Table 8 and Table 23 

ATHENA-MONO trial26 and PAOLA-1 trial29 patient baseline and disease characteristics were 

mostly similar (Table 11).  
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Table 11 Patient baseline and disease characteristics: ATHENA-MONO and PAOLA-12927 
trials 

Characteristic ATHENA-MONO PAOLA-1 a 

Rucaparib  

(n=427) 

Placebo 

(n=111) 

Olaparib+ 
bevacizumab  

(n=537) 

Placebo+ 

bevacizumab 

 (n=269) 

Age, median (range), years 61 (30 to 83) 61 (31 to 80) 61 (32 to 87)  60 (26 to 85) 

ECOG PS, n (%) 

0 295 (69.1) 76 (68.5) 378 (70.4)  189 (70.3) 

1 131 (30.7) b 35 (31.5) 153 (28.5) 76 (28.3) 

Missing 0 0 6 (1.1) 4 (1.5) 

Type of ovarian cancer, n (%) 

Epithelial ovarian cancer  336 (78.7) 85 (76.6) 456 (84.9) 238 (88.5) 

Fallopian tube cancer  50 (11.7) 18 (16.2) 39 (7.3) 11 (4.1) 

Primary peritoneal cancer  41 (9.6) 8 (7.2) 42 (7.8) 20 (7.4) 

Histology, n (%) 

Serous  384 (89.9) 106 (95.5) 519 (96.6) 253 (94.1) 

Endometrioid  13 (3.0) 1 (0.9) 12 (2.2) 8 (3.0) 

Other 23 (5.4) 3 (2.7) 6 (1.1) 8 (3.0) 

FIGO Stage at diagnosis, n (%) 

Stage III  323 (75.6) 78 (70.3) 378 (70.4) 186 (69.1) 

Stage IV  104 (24.4) 33 (29.7) 159 (29.6) 83 (30.9) 

Genomic status (by HRD testing) c  

tBRCA mutation 91 (21.3) 24 (21.6) 161 (30.0) 80 (29.7) 

HRD 185 (43.3) 49 (44.1) 255 (47.5)  132 (49.1) 

Non-tBRCA/LOHhigh 94 (22.0) 25 (22.5) 97 (18.1) 55 (20.4) 

Non-tBRCA/LOHlow 189 (44.3) 49 (44.1) 192 (35.8) 85 (31.6) 

Non-tBRCA/LOHunknown 53 (12.4) 13 (11.7) 90 (16.8) 52 (19.3) 

History of cytoreductive surgery, n (%) 

No surgery 0 0 38 (7.0) 21 (8.0) 

Primary surgery 209 (48.9) 54 (48.6) 271 (50.5)  138 (51.3) 

Interval debulking surgery 218 (51.1) 57 (51.4) 228 (42.5)  110 (40.9) 

Complete resection to surgery 263 (61.6) 73 (65.8) 336 (62.6) 170 (63.2) 

Prior bevacizumab, n (%) 84 (19.7) 12 (10.8) 537 (100) 269 (100) 

Radiologic response after first-line platinum-based chemotherapy, n (%) 

No disease after surgery 224 (52.5) 64 (57.7) 290 (54.0) 141 (52.4) 

Complete response 73 (17.1) 11 (9.9) 106 (19.7) 53 (19.7) 

Partial response 76 (17.8) 22 (19.8) 141 (26.3) 75 (27.9) 

Not evaluable/other  54 (12.6) 14 (12.6) 0 0 

Disease status at baseline 

No residual disease  322 (75.4) 82 (73.9) NR NR 

CA-125 within normal limits 371 (86.9) 100 (90.1) 463 (86.2) 234 (87.0) 
b Percentages were reported with no decimal places, the EAG has re-calculated the percentages to 1 decimal place  
b One patient (0.2%) not included in the table had an ECOG PS of 1 at screening and 2 at cycle 1 day 1 
c In the PAOLA-1 trial, data for non-tBRCA/LOHhigh subgroup assumed to be HRD cohort minus tBRCA subgroup, data for non-
tBRCA/LOHlow subgroup assumed to be ITT population minus HRD cohort and data for non-tBRCA/LOHunknown subgroup assumed 
to be equivalent to data for the HRD unknown subgroup 
BRCA=BReast Cancer gene; CA-125=cancer antigen 125; ECOG PS=Eastern Cooperative Oncology Group performance status; 
FIGO=Fédération Internationale de Gynécologie et d'Obstétrique; HRD=homologous recombination repair deficient; non-
tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; non-tBRCA/LOHlow=tumour 
without BReast Cancer gene mutation and with low loss of heterozygosity; non-BRCA /LOHunknown= tumour without BReast Cancer 
gene mutation and with unknown loss of heterozygosity; NR=not reported; PARP inhibitor=poly adenosine diphosphate ribose 
polymerase; tBRCA=tumour tissue mutation in BReast Cancer gene 
Source: CS, Table 10; Ray-Coquard 2019 and 2023;29,30 TA946 committee papers45 (AstraZeneca CS, Table 5) 
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The most notable difference between trials was that only 17.8% of patients in the ATHENA-

MONO trial26 had received induction treatment that included bevacizumab, whereas all 

PAOLA-1 trial29 patients had received prior bevacizumab; clinical advice to the EAG is that the 

difference in prior use of bevacizumab is unlikely to affect maintenance treatment outcomes. 

In addition to differences in terms of prior treatment with bevacizumab, there were also 

differences in the proportions of patients who received subsequent therapy. Compared with 

the PAOLA-1 trial,29 fewer ATHENA-MONO trial26 patients (at the time of the pre-specified 23 

March 2022 interim analysis) had received subsequent PARP inhibitor therapy (rucaparib: 

24/427 [5.6%]; placebo arm 26/111 [23.4%]; olaparib+bevacizumab arm 105/537 [19.6%];30 

placebo+bevacizumab arm 123/269 [45.7%]30). 

The EAG notes that the PAOLA-1 trial29 bevacizumab dose was 15mg/kg rather than 7.5mg/kg 

(the latter dose is used in NHS clinical practice). The EAG highlights that, given the available 

evidence, it is not possible to include bevacizumab monotherapy at a dose of 7.5mg/kg data 

in the indirect comparisons. Clinical advice to the EAG is that there is likely to be little 

difference in efficacy and safety between the 7.5mg/kg and 15mg/kg doses and therefore it is 

appropriate to consider bevacizumab at a dose of 15mg/kg as a proxy for bevacizumab at a 

dose of 7.5mg/kg. 

3.4.3 Quality assessment of the ATHENA-MONO and PAOLA-1 trials 

The company conducted quality assessments (CS, Appendix, Table 41) of the ATHENA-

MONO trial26 and the PAOLA-1 trial29 using the minimum criteria recommended by NICE34 

(based on the University of York Centre for Reviews and Dissemination guidance35). The EAG 

agrees with the company’s assessments and considers that both trials are of a good 

methodological standard and have low risk of bias. 

3.4.4 Indirect comparison methodology 

As the ATHENA-MONO trial26 and the PAOLA-1 trial29 do not share a common comparator, 

the company determined that it was necessary to conduct unanchored MAICs to generate 

estimates of the clinical effectiveness of rucaparib versus olaparib+bevacizumab and versus 

placebo+bevacizumab.  

Unanchored MAICs allow adjustment for potential bias due to differences in prognostic factors 

and treatment effect modifiers across trials. Unanchored MAICs match individual patient-level 

data (IPD) from a treatment arm in one trial arm to summary-level baseline characteristics of 

a treatment arm in another trial. For the comparison of rucaparib versus 

olaparib+bevacizumab, the company assigned weights to ATHENA-MONO trial26 patient data 
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so that the weighted ATHENA-MONO trial26 rucaparib arm baseline characteristics matched 

the PAOLA-1 trial29 olaparib+bevacizumab arm baseline characteristics. For the comparison 

of rucaparib versus placebo+bevacizumab, the company assigned weights to ATHENA-

MONO trial26 patient data so that the baseline characteristics of the weighted ATHENA-MONO 

trial26 rucaparib arm baseline characteristics matched the PAOLA-1 trial29 

placebo+bevacizumab arm baseline characteristics. The company estimated MAIC weights 

using the method of moments.  

Patient subgroups 

The company conducted unadjusted naïve ITCs and unanchored MAICs for two distinct 

subgroups: non-tBRCA/LOHhigh and non-tBRCA/LOHlow+unknown (patients with non-tBRCA with 

either low LOH or unknown LOH status). The EAG notes that results from ATHENA-MONO 

trial invPFS sensitivity analyses (response to clarification question A1) suggest that the 

efficacy of rucaparib versus placebo is similar for the non-tBRCA/LOHlow subgroup (HR=0.65; 

95% CI: 0.45 to 0.95) and the non-tBRCA/LOHlow+unknown subgroup (*****************************) 

whereas the non-tBRCA/LOHunknown subgroup results more strongly favoured rucaparib 

(HR=0.39; 95% CI: 0.20 to 0.78) (CS, Figure 12). 

PAOLA-1 trial29 patient baseline characteristics were only reported for the ITT population, 

HRD cohort and tBRCA subgroup (Ray-Coquard 2019;29 Table 1, Table S3 and Table S4, 

respectively). All reported patient characteristics (except median age) were categorical 

variables and so the company was able to calculate non-tBRCA/LOHhigh and non-

tBRCA/LOHlow+unknown subgroup patient characteristics by subtraction; it was not possible to 

calculate non-tBRCA/LOHlow subgroup characteristics, hence why the company used the non-

tBRCA/LOHlow+unknown subgroup instead. For each patient characteristic category, the company 

subtracted the number of patients with tBRCA from the number of patients with HRD to obtain 

the number of patients with non-tBRCA/LOHhigh. For each patient characteristic category, the 

company subtracted the number of patients with HRD from the number of patients in the ITT 

population to obtain the number of patients with non-tBRCA/LOHlow+unknown. It was not possible 

for the company to derive median age for the patients with non-tBRCA/LOHhigh or non-

tBRCA/LOHlow+unknown and therefore age was not adjusted for in the company’s MAICs.  

The comparison of rucaparib versus olaparib+bevacizumab was only conducted for the 

non-tBRCA/LOHhigh subgroup, as olaparib+bevacizumab is not a relevant comparator for the 

non-tBRCA/LOHlow+unknown subgroup (see Section 2.7.3 of this EAG report). The comparison of 

rucaparib versus placebo+bevacizumab was conducted for both the non-tBRCA/LOHhigh and 

non-tBRCA/LOHlow+unknown subgroups. 
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Outcomes 

The company conducted invPFS, OS and PFS2 indirect comparisons.  

Effect modifiers and prognostic factors 

For unanchored MAICs, all relevant prognostic factors and effect modifiers should be adjusted 

for. The company stated that the population characteristics listed in Box 1 were commonly 

available for the ATHENA-MONO trial26 and PAOLA-1 trial29 non-tBRCA/LOHhigh and non-

tBRCA/LOHlow+unknown subgroups. The company considered that all these characteristics were 

either prognostic factors or effect modifiers and so were adjusted for in the company’s 

unanchored MAICs. 

Box 1 Population characteristics adjusted for in the company unanchored MAICs 

1. ECOG PS 

2. Primary tumour location 

3. FIGO Stage 

4. Histology type 

5. History of surgery 

6. Clinical response after platinum-based chemotherapy* 

7. CA-125 level at baseline 

8. Unknown HRD status 

*Excluded from sensitivity analyses 
CA-125=cancer antigen 125; ECOG PS=Eastern Cooperative Oncology Group performance status; HRD=homologous 
recombination repair deficient 
Source: CS, pp67-68 and company response to clarification question A13 

In response to clarification question A14, the company stated that age and prior bevacizumab 

use were also potential prognostic factors and/or effect modifiers. The company did not adjust 

for age as it was not possible to derive median age for the PAOLA-1 trial29 non-tBRCA/LOHhigh 

and non-tBRCA/LOHlow+unknown subgroups. The company did not adjust for prior bevacizumab 

use (19.7% of the ATHENA-MONO trial26 ITT rucaparib population; 100% of the PAOLA-1 

trial29 ITT population), as adjusting for this characteristic would have led to a considerable 

reduction in the effective sample size (ESS).  

The EAG considers that the methods used by the company to identify prognostic factors and 

effect modifiers are insufficiently described. The company provided findings from an effect 

modifier assessment based on subgroup analyses in PARP inhibitor studies26,29,43 and recently 

published MAIC analyses46-48 (CS, Appendix D, Table 13; company response to clarification 

question A15, Table 14). It is not clear how the company determined which of the variables 

presented in this table should have been adjusted for in the MAICs. Clinical advice to the EAG 

is that complete resection/residual disease following surgery is also an important prognostic 

factor; the EAG, therefore, considers that this factor should have been adjusted for in the 

company’s MAICs. 
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The company conducted sensitivity analyses that adjusted for the variables listed in Box 1 

excluding clinical response after platinum-based chemotherapy (company response to 

clarification question A13). Response after platinum-based chemotherapy was excluded from 

the sensitivity analyses since its inclusion would have substantially decreased the ESS.  

Calculation of effect estimates 

Weighted ATHENA-MONO trial26 outcome data were compared with PAOLA-1 trial29 outcome 

data. To obtain PAOLA-1 trial29 invPFS, OS and PFS2 data, the company used the Guyot 

method49 to construct pseudo-IPD from digitised Kaplan-Meier (K-M) plots. The company 

calculated HRs and 95% CIs for rucaparib versus olaparib+bevacizumab and versus 

placebo+bevacizumab using re-weighted Cox regression analysis.  

As Cox proportional hazard (PH) models were used to estimate HRs and 95% CIs, the 

company assessed the validity of the PH assumption for each MAIC. The Cox PH model is 

only an appropriate method if the PH assumption holds, i.e., if the event hazards associated 

with the intervention and comparator data are proportional over time. The company considered 

log-cumulative hazard plots, Schoenfeld residual plots and the global Schoenfeld residuals 

test of proportional hazards to assess the PH assumption (CS, Appendix D, Table 17 to Table 

25).  

In addition to the MAICs, the company performed unadjusted naïve ITCs to illustrate the 

impact of the matching adjustment, comparing unweighted ATHENA-MONO trial26 data with 

PAOLA-1 trial29 data. Bucher indirect comparison methods were used to perform these 

unadjusted naïve ITCs.  

Data sources  

The company included ATHENA-MONO trial26 invPFS data from the pre-specified 23 March 

2022 interim analysis. The company included ATHENA-MONO trial26 OS and PFS2 data from 

the ad-hoc 9 March 2023 analysis. All relevant ATHENA-MONO trial26 data were reported in 

the CS. Sources of data from the PAOLA-1 trial29 are summarised in Table 12.  

Table 12 PAOLA-1 trial data sources 

Outcome Analysis date Subgroup Source 

invPFS 22 March 2022 Non-tBRCA/LOHhigh González-Martin 2023;50 slide 8 

Non-tBRCA/LOHlow a González-Martin 2023;50 slide 8 

OS 22 March 2022 Non-tBRCA/LOHhigh Ray-Coquard 2023;30 Figure 2c 

Non-tBRCA/LOHlow a Ray-Coquard 2023;30 Figure 2d 

PFS2 22 March 2020 Non-tBRCA/LOHhigh González-Martin 2022;51 Figure 3b 

Non-tBRCA/LOHlow+unknown González-Martin 2022;51 Figure 3c 

a K-M plot was unavailable for the non-tBRCA/LOHlow+unknown subgroup 
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K-M=Kaplan-Meier; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; 
non-tBRCA/LOHlow+unknown=tumour without BReast Cancer gene mutation and with low or unknown loss of heterozygosity; 
OS=overall survival; invPFS=investigator-assessed progression-free survival 
Source: Company response to clarification question A11 

3.4.5 Indirect comparison results 

Baseline characteristics of ATHENA-MONO trial26 rucaparib arm patients (before and after 

weighting) are provided for the MAICs that include:  

 PAOLA-1 trial29 olaparib+bevacizumab arm data in Table 13 (non-tBRCA/LOHhigh 
subgroup) 

 PAOLA-1 trial29 placebo+bevacizumab arm data in Table 14 (non-tBRCA/LOHhigh 
subgroup) 

 PAOLA-1 trial29 placebo+bevacizumab arm data in Table 15 (non-
tBRCA/LOHlow+unknown subgroup).  

Table 13 Population characteristics of the ATHENA-MONO trial26 rucaparib arm (before and 
after weighting) and the PAOLA-1 trial29 olaparib+bevacizumab arm; non-tBRCA/LOHhigh 
subgroup 

Variable (%) Unweighted 

rucaparib arm  

(n=94) 

Weighted  

rucaparib arm  

(ESS=*****) 

Olaparib+ 
bevacizumab arm  

(n=97) 

ECOG PS 0 **** 77.3 77.3 

1 **** 22.7 22.7 

Tumour 
location 

Ovary **** 83.7 83.7 

Fallopian tube **** 9.2 9.2 

Peritoneal *** 7.1 7.1 

FIGO 
stage 

III **** 70.4 70.4 

IV **** 29.6 29.6 

Histology Serous  **** 93.9 93.9 

Endometrioid *** 5.1 5.1 

Mixed/other *** 1.0 1.0 

History of 
surgery 

Upfront **** 59.2 59.2 

Interval **** 40.8 35.7 

No surgery *** 0.0 5.1 

Response 
after 1L 
therapy 

No evidence of disease or CR **** 76.5 76.5 

PR **** 23.5 23.5 

Unevaluable **** 0.0 0.0 

CA-125  **** 90.8 90.8 

> ULN **** 9.2 9.2 

HRD unknown *** 0.0 0.0 

CA-125=cancer antigen 125; CR=complete response; ECOG PS=Eastern Cooperative Oncology Group performance status; 
ESS=effective sample size; FIGO=Fédération Internationale de Gynécologie et d'Obstétrique; HRD= homologous recombination 
repair deficient; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; non-
tBRCA/LOHlow=tumour without BReast Cancer gene mutation and with low loss of heterozygosity; PR=partial response; 
tBRCA=tumour tissue mutation in BReast Cancer gene; ULN=upper limit of normal; 1L=first-line 
Source: CS, Table 24 
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Table 14 Population characteristics of the ATHENA-MONO trial26 rucaparib arm (before and 
after weighting) and the PAOLA-1 trial29 placebo+bevacizumab arm; non-tBRCA/LOHhigh 
subgroup 

Variable (%) Unweighted 
rucaparib arm  

(n=94) 

Weighted  

rucaparib arm  

(ESS=*****) 

Placebo+ 
bevacizumab arm  

(n=55) 

ECOG PS 0 **** 84.6 84.6 

1 **** 15.4 15.4 

Tumour 
location 

Ovary **** 86.5 86.5 

Fallopian tube **** 5.8 5.8 

Peritoneal *** 7.7 7.7 

FIGO 
stage 

III **** 69.2 69.2 

IV **** 30.8 30.8 

Histology Serous  **** 94.2 94.2 

Endometrioid *** 1.9 1.9 

Mixed/other *** 3.8 3.8 

History of 
surgery 

Upfront **** 67.3 67.3 

Interval **** 32.7 30.8 

No surgery *** 0.0 1.9 

Response 
after 1L 
therapy 

No evidence of disease or CR **** 71.2 71.2 

PR **** 28.8 28.8 

Unevaluable **** 0.0 0.0 

CA-125  **** 92.3 92.3 

> ULN **** 7.7 7.7 

HRD unknown *** 0.0 0.0 

CA-125=cancer antigen 125; CR=complete response; ECOG PS=Eastern Cooperative Oncology Group performance status; 
ESS=effective sample size; FIGO=Fédération Internationale de Gynécologie et d'Obstétrique; HRD= homologous recombination 
repair deficient; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; non-
tBRCA/LOHlow=tumour without BReast Cancer gene mutation and with low loss of heterozygosity; PR=partial response; 
tBRCA=tumour tissue mutation in BReast Cancer gene; ULN=upper limit of normal; 1L=first-line 
Source: CS, Table 25 
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Table 15 Population characteristics of the ATHENA-MONO trial26 rucaparib arm (before and 
after weighting) and the PAOLA-1 trial29 placebo+bevacizumab arm; non-
tBRCA/LOHlow+unknown subgroup 

Variable (%) Unweighted 
rucaparib arm 

(n=242) 

Weighted 
rucaparib arm 
(ESS=******) 

Placebo+ 
bevacizumab arm 

(n=137) 

ECOG PS 0 **** 66.4 66.4 

1 **** 32.7 33.6 

Tumour 
location 

Ovary **** 87.6 87.6 

Fallopian tube **** 4.4 4.4 

Peritoneal **** 8.0 8.0 

FIGO 
stage 

III **** 70.1 70.1 

IV **** 29.9 29.9 

Histology Serous  **** 94.2 94.2 

Endometrioid *** 2.9 2.9 

Mixed/other **** 2.9 2.9 

History of 
surgery 

Upfront **** 43.1 43.1 

Interval **** 56.9 47.4 

No surgery *** 0.0 9.5 

Response 
after 1L 
therapy 

No evidence of disease or CR **** 80.3 80.3 

PR **** 19.7 19.7 

Unevaluable **** 0.0 0.0 

CA-125  **** 85.3 85.3 

> ULN **** 14.7 14.7 

HRD unknown **** 38.0 38.0 

CA-125=cancer antigen 125; CR=complete response; ECOG PS=Eastern Cooperative Oncology Group performance status; 
ESS=effective sample size; FIGO=Fédération Internationale de Gynécologie et d'Obstétrique; HRD= homologous recombination 
repair deficient; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; non-
tBRCA/LOHlow=tumour without BReast Cancer gene mutation and with low loss of heterozygosity; PR=partial response; 
tBRCA=tumour tissue mutation in BReast Cancer gene; ULN=upper limit of normal; 1L=first-line 
Source: CS, Table 26 

Results from the company’s unadjusted naïve ITCs and unanchored MAICs are provided in 

Table 16; results from the unadjusted naïve ITCs are very similar to unanchored MAIC results. 

This indicates that adjusting for the selected effect modifiers and prognostic factors has little 

impact on the estimates of relative efficacy.  

InvPFS indirect comparison results showed that: 

 for the comparison of rucaparib versus olaparib+bevacizumab in the non-
tBRCA/LOHhigh subgroup, unadjusted naïve ITC results statistically significantly 
favoured olaparib+bevacizumab and unanchored MAIC results numerically favoured 
olaparib+bevacizumab  

 for the comparison of rucaparib versus placebo+bevacizumab, unadjusted naïve ITC 
results and MAIC results numerically favoured rucaparib in both the non-
tBRCA/LOHhigh and non-tBRCA/LOHlow+unknown subgroups.  

All OS unadjusted naïve ITCs and unanchored MAIC results showed no statistically significant 

difference between rucaparib and olaparib+bevacizumab or placebo+bevacizumab, with all 

reported HRs being close to 1.  
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PFS2 non-tBRCA/LOHhigh subgroup unadjusted naïve ITCs and unanchored MAIC results 

numerically favoured olaparib+bevacizumab versus rucaparib. For the comparison of 

rucaparib versus placebo+bevacizumab, unadjusted naïve ITCs and unanchored MAIC 

results numerically favoured rucaparib versus placebo+bevacizumab for both the non-

tBRCA/LOHhigh and non-tBRCA/LOHlow+unknown subgroups. 

Results from the company’s sensitivity analyses that excluded clinical response after platinum-

based chemotherapy from the adjustment were similar to results from the base case analyses 

(CS, Appendix D, Table 36).  
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Table 16 Results of the company’s unadjusted naïve ITCs and unanchored MAICs 

Outcome Subgroup 
Index Treatment, 
(original SS/ESS) 

Comparator 
Naïve ITC, 

HR (95% CI) 

Naïve 
ITC  

p-value 

MAIC, 
HR (95% CI) 

MAIC  

p-value 

invPFS 
non-tBRCA/LOHhigh Rucaparib (94/**) Olaparib+bevacizumab ********************** ***** *********************** ***** 

non-tBRCA/LOHhigh Rucaparib (94/**) Placebo+bevacizumab ******************** ***** *********************** ***** 

non-tBRCA/LOHlow+unknown Rucaparib (242/***) Placebo+bevacizumab ********************** ***** *********************** ***** 

OS 
non-tBRCA/LOHhigh 

Rucaparib (94/**) Olaparib+bevacizumab ********************** **** ********************** ***** 

non-tBRCA/LOHhigh 
Rucaparib (94/**) Placebo+bevacizumab ********************** **** ********************* **** 

non-tBRCA/LOHlow+unknown 
Rucaparib (242/***) Placebo+bevacizumab ********************** ***** ********************* ***** 

PFS2 
non-tBRCA/LOHhigh 

Rucaparib (94/**) Olaparib+bevacizumab ********************* ***** ********************** ***** 

non-tBRCA/LOHhigh 
Rucaparib (94/**) Placebo+bevacizumab ********************** **** *********************** ***** 

non-tBRCA/LOHlow+unknown 
Rucaparib (242/***) Placebo+bevacizumab ********************** ***** *********************** ***** 

Statistically significant results are shown in bold 
* Company concluded that the PH assumption was violated  
CI=confidence interval; ESS=effective sample size; HR=hazard ratio; invPFS=investigator-assessed progression-free survival; ITC=indirect treatment comparison; MAIC=matching adjusted indirect 
comparison; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; non-tBRCA/LOHlow=tumour without BReast Cancer gene mutation and with low 
loss of heterozygosity; OS=overall survival; PFS2=progression-free survival 2; SS=sample size; tBRCA=tumour tissue mutation in BReast Cancer gene 
Source: CS, Table 27 and Appendix D to the CS, Table 35
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The company provided K-M plots for each MAIC (CS, Figure 13 to Figure 21). The company 

assessed the validity of the PH assumption (CS, Appendix D, Table 17 to Table 25) for each 

MAIC and concluded that the PH assumption was violated for all invPFS MAICs. The company 

therefore performed additional invPFS MAICs that assumed piecewise constant hazard ratios 

(HRs). For each comparison, follow-up time was split at 12, 15, and 18 months and MAICs 

were carried out assuming piecewise constant HRs over the two segments (before and after 

the split points). The company selected these split points as K-M and log-cumulative hazard 

plots demonstrated changes in invPFS trends between approximately 12 and 18 months. The 

company considered that these changes aligned with the clinical hypothesis that the invPFS 

hazard of patients treated with bevacizumab (with or without olaparib) may increase after 

bevacizumab discontinuation, which typically occurred after 12 months52 (company response 

to clarification question A16). The company visually assessed which of the cut-points was the 

best-fitting for each MAIC (company response to clarification question A16); results from the 

analysis that used the best fitting cut-off point are provided in Table 17. Full piecewise MAIC 

results are provided in the CS (Appendix D, Table 37).  

Table 17 Unanchored invPFS MAIC assuming piecewise constant HR over two time periods, 
best fits 

Subgroup Comparator Time of 
split, t 

(in 
months)  

T1: [0, t), HR  

(95% CI)  

T2: [t,  

(95% CI)  

non-tBRCA/LOHhigh  Olaparib+bevacizumab 15 *********************** ********************** 

non-tBRCA/LOHhigh  Placebo+bevacizumab 12 *********************** *********************** 

non-tBRCA/LOHlow+unknown  Placebo+bevacizumab 15 *********************** *********************** 

Statistically significant results are shown in bold 
The effective sample size for each comparison was the same as reported in Table 16 
CI=confidence interval; HR=hazard ratio; invPFS=investigator assessed progression-free survival; MAIC=matching adjusted 
indirect comparison; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; 
non-tBRCA/LOHlow+unknown=tumour without BReast Cancer gene mutation and with low or unknown loss of heterozygosity; T1=time 
period 1; T2=time period 2  
Source: Company response to clarification question A16 (b), p35 and Table 15 

For each comparison, the HR for the first time period favoured treatment with the comparator 

over rucaparib; a statistically significant benefit was demonstrated for the comparison of 

olaparib+bevacizumab versus rucaparib in the non-tBRCA/LOHhigh subgroup. All HRs for the 

second time period favoured treatment with rucaparib over the comparator; statistically 

significant differences were demonstrated for the comparison of rucaparib versus 

placebo+bevacizumab (non-tBRCA/LOHhigh and non-tBRCA/LOHlow+unknown subgroups). The 

EAG notes that results based on the alternative cut-points showed similar trends to the results 

based on the cut-points the company considered as being the most suitable for each MAIC.  

The company also concluded that the PH assumption was violated for the rucaparib versus 

placebo+bevacizumab (non-tBRCA/LOHhigh and non-tBRCA/LOHlow+unknown subgroups) PFS2 
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MAICs. Piecewise PFS2 MAICs were not conducted. The company found no evidence to 

suggest that the PH assumption was violated for any OS MAICs or for the comparison of 

rucaparib versus olaparib+bevacizumab (non-tBRCA/LOHhigh subgroup) PFS2 MAICs.  

3.4.6 EAG comment on company indirect comparisons: key issues 

The EAG highlights that, in NHS practice, only patients who have responded to induction 

treatment that included bevacizumab are eligible for a bevacizumab maintenance treatment 

(as monotherapy or in combination with olaparib).  

The EAG considers that the methods used by the company to conduct MAICs were generally 

appropriate.  

The EAG considers MAIC results are more valid than unadjusted naïve ITC results. However, 

the adjustments had little effect (MAIC and ITC results are similar); the impact of the factors 

that could not be adjusted for is unknown. Where possible, the company’s MAICs were 

adjusted for relevant prognostic factors and effect modifiers.  

The EAG notes that the company MAICs did not adjust for prior bevacizumab use (ATHENA-

MONO trial26 ITT population: 19.7%; PAOLA-1 trial29 ITT population: 100%) as adjusting for 

this characteristic would lead to a considerable reduction in in the ESS. The EAG considers 

that the exclusion of prior bevacizumab use as an adjustment factor was reasonable for this 

reason. The company considered that ATHENA-MONO trial26 subgroup analyses results (CS, 

Figure 12) suggested that prior bevacizumab use may be associated with a greater invPFS 

treatment effect for rucaparib versus placebo. Therefore, the company considered that the 

lack of adjustment for prior bevacizumab use is likely to favour the comparator i.e., 

olaparib+bevacizumab or placebo+bevacizumab. The EAG notes that the subgroup analysis 

by prior bevacizumab use was based on data from small numbers of patients (only 12 patients 

in the ATHENA-MONO trial26 placebo arm had received prior bevacizumab). Clinical advice 

to the EAG is that differences in prior bevacizumab use are unlikely to affect maintenance 

treatment outcomes. 

The EAG also notes that the company MAICs did not adjust for complete resection following 

surgery. Clinical advice to the EAG is that complete resection following surgery is also an 

important prognostic factor, and the EAG therefore considers that this should have been 

adjusted for in the company’s MAICs. The company did not report the distribution of this 

variable following weighting of the ATHENA-MONO trial data, so it is not possible to assess 

whether there were any imbalances in the proportion of patients with complete resection 

following surgery between the weighted ATHENA-MONO trial26 rucaparib arm and the 
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PAOLA-1 trial29 olaparib+placebo and bevacizumab+placebo arms. It is therefore not possible 

to determine whether the lack of adjustment introduces bias into the MAIC results, or whether 

any potential bias may favour rucaparib or the comparator treatments. 

The company concluded that the PH assumption was violated for all invPFS MAICs. The EAG 

considers that there is evidence that the PH assumption was violated for the comparisons of 

rucaparib versus olaparib+bevacizumab and versus placebo+bevacizumab for the non-

tBRCA/LOHhigh subgroup but that the PH assessment provided by the company for the 

comparison of rucaparib versus placebo+bevacizumab for the non-tBRCA/LOHlow+unknown 

subgroup did not indicate violation of the PH assumption (p-values from the global tests of 

Schoenfeld residuals were statistically non-significant [CS, Appendix D, Table 23]).  

The company performed additional invPFS MAICs that assumed piecewise constant HRs. 

The EAG notes that the company’s piecewise analyses assume a constant HR (i.e. PH) before 

and after the split points, but the company did not assess the PH assumption for these 

piecewise HRs. However, the EAG considers that, for the comparisons of rucaparib versus 

olaparib+bevacizumab and versus placebo+bevacizumab for the non-tBRCA/LOHhigh 

subgroup, the results of the piecewise MAICs are likely to be more valid than those from the 

base-case MAICs. For the non-tBRCA/LOHhigh subgroup, the piecewise HRs suggest that 

olaparib+bevacizumab statistically significantly improves invPFS in comparison to rucaparib 

for the initial period of treatment (up to 15 months). After this time point, the effect estimate 

favours rucaparib, although results were not statistically significant. There appears to be little 

difference between rucaparib and placebo+bevacizumab (non-tBRCA/LOHhigh subgroup) for 

the first 12 months of treatment but after this time point a statistically significant treatment 

effect in favour of rucaparib was observed.  

For the non-tBRCA/LOHlow+unknown subgroup, the EAG considers that it is appropriate to use 

results from the Cox PH model as there was no evidence to suggest violation of the PH 

assumption; Cox PH model results numerically (not statistically significantly) favoured 

rucaparib over placebo+bevacizumab. 

The company concluded, and the EAG agreed, that the PH assumption was violated for the 

PFS2 MAICs that compared rucaparib versus placebo+bevacizumab (non-tBRCA/LOHhigh and 

non-tBRCA/LOHlow+unknown subgroups). Therefore, the reported PFS2 HRs for these 

comparisons may not provide accurate numerical estimates of the comparative efficacy of 

rucaparib versus the relevant comparators. Piecewise MAICs were not conducted for PFS2. 

For the non-tBRCA/LOHhigh subgroup, results numerically favoured olaparib+bevacizumab, 

but these results were not statistically significant. 
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Compared with the PAOLA-1 trial29 population, a much smaller proportion of the ATHENA-

MONO trial26 ITT population had received subsequent PARP inhibitor treatment (ATHENA-

MONO trial, March 2022 interim analysis,26 rucaparib arm: 24/427 [5.6%]; PAOLA-1 trial, 

March 2022 final analysis,30 olaparib+bevacizumab arm: 105/537 [19.6%], 

placebo+bevacizumab arm: 123/269 [45.7%]). The proportion of ATHENA-MONO trial26 ad-

hoc 9 March 2023 analysis population that had received a subsequent PARP inhibitor is 

unknown; however, the proportion is likely to be higher than the March 2022 interim analysis 

proportion. The EAG highlights that, subsequent PARP inhibitor following rucaparib or 

olaparib+bevacizumab is not in line with NHS practice; in NHS practice, patients may only 

receive one PARP inhibitor. As the extent of the imbalance between the ATHENA-MONO 

trial26 and PAOLA-1 trial29 in terms of subsequent PARP inhibitor treatment is unknown, it is 

difficult to assess the extent of the impact of this imbalance on the validity of OS and PFS2 

MAIC results.  

Finally, OS data from the in the ad-hoc 9 March 2023 analysis of the ATHENA-MONO trial26 

are immature, with only 186/538 (34.8%) of patients in the ITT population having experienced 

an event; and furthermore, the follow-up period is shorter (*** months) than in the PAOLA-1 

trial29 (~62 months). It is possible that with more follow-up, ATHENA-MONO trial26 OS data 

may change to an extent that indirect estimates of efficacy would be impacted. Overall, the 

EAG considers that OS results for all comparisons/subgroups are uncertain primarily due to 

immature data and differences in follow-up, and secondarily due to the impact of subsequent 

therapy.  
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3.5 Health-related quality of life measured by patient reported outcomes 

ATHENA-MONO trial26 PRO results presented in the CS (Sections B.2.6.3.2 to B.2.6.3.3) and 

in the company response to clarification questions A6 and A7 are summarised in Appendix 1 

(Section 8.1). Data were only reported for the ITT population and HRD cohort. Overall, there 

were no differences in PROs for patients treated with rucaparib or placebo. 

Comparisons for rucaparib versus olaparib+bevacizumab and rucaparib versus 

placebo+bevacizumab were not possible. A summary of PAOLA-1 trial29 

olaparib+bevacizumab versus placebo+bevacizumab PRO results is provided in Appendix 2 

(Section 8.2); these results show no differences in PROs by treatment arm.  

3.6 Safety and tolerability results  

A summary of the company’s assessments of ATHENA-MONO trial26 safety and tolerability 

data is presented in the CS (Section B.2.10). The ATHENA-MONO trial26 safety population 

included 425 patients who received at least one dose of rucaparib (600mg) and 110 patients 

who received placebo. Median (range) treatment duration was 14.7 (0.1 to 32.7) months in 

the rucaparib arm and 9.9 (0.9 to 25.9) months in the placebo arm (CS, Table 33). In the CS, 

safety data were not reported separately for the subgroups of interest to this appraisal. Clinical 

advice to the EAG is that there is no reason to expect that AEs differ by subgroup; data 

provided by the company in response to clarification question A8 showed no notable 

differences in the incidence of the most common types of treatment-emergent AEs (TEAEs) 

in either treatment arm in the subgroups of interest to this appraisal.  

A summary of overall ATHENA-MONO trial26 safety data is presented in Appendix 3, Section 

8.3. Clinical advice to the EAG agrees with the company (CS, p93) that AEs observed in the 

ATHENA-MONO trial26 trial were consistent with the known safety profile of rucaparib. In brief, 

it was found that: 

 -grade, 

reduction/interruption) 

 the most common types of TEAEs leading to dose modifications were also the most 
frequently reported any-
asthenia/fatigue, anaemia/decreased haemoglobin, increased alanine transaminase 
(ALT)/aspartate transaminase (AST), neutropenia/decreased neutrophil count and 
abdominal pain 

 TEAEs by age group reported in the EPAR27 (Table 48, Table 49 and p127) showed 
Grade  TEAEs leading to dose modifications were more frequent in older 
patients (aged 65 years and/or 75 years), as were the frequencies of 
asthenia/fatigue, anaemia and increased ALT/AST.  

While the company did not perform adjusted indirect comparisons for rucaparib versus 

olaparib+bevacizumab or versus placebo+bevacizumab, the company did present some AE 
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data across trials (CS, Appendix D, Tables 9 and 10). These data are summarised in Appendix 

4 (Section 8.4, Table 56). The EAG observes that: 

 serious AEs were notably lower for patients treated with rucaparib in the ATHENA-
MONO trial26 than in either arm of the PAOLA-1 trial30  

 frequencies of hypertension and lymphopenia were notably lower for patients treated 
with rucaparib in the ATHENA-MONO trial26 than in either arm of the PAOLA-1 trial30  

 frequencies of increased ALT/AST, neutropenia and thrombocytopenia were notably 
higher for patients treated with rucaparib in the ATHENA-MONO trial26 than in either 
arm of the PAOLA-1 trial.30 

The known baseline characteristics reported for patients in the ATHENA-MONO trial26 and 

PAOLA-1 trial30 were similar (Section 3.4.2). Therefore, apparent differences in AE 

frequencies are likely to be due to different treatments (and/or the impact of unknown factors). 

The company state (CS, p91) that the safety profile of rucaparib was consistent with other 

PARP inhibitors. However, it is also noted (CS, p94) that there are some differences in PARP 

inhibitor special warnings (photosensitivity and increased ALT/AST for patients treated with 

rucaparib; pneumonitis for patients treated with olaparib). Key monitoring requirements for 

patients treated with rucaparib, olaparib and bevacizumab are highlighted by the company 

(CS, Table 5) and include:  

 monthly complete blood count testing is advised for patients treated with rucaparib 

 complete blood counts during the first 12 months for patients treated with olaparib 

 hypertension, proteinuria and central nervous system bleeding for patients treated with 
bevacizumab. 

Clinical advice to the EAG is that treatment with rucaparib raises no specific safety concerns.  
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3.7 EAG clinical effectiveness section conclusions 

3.7.1 Population 

The focus of the CS is on two subgroups of the population described in the final scope issued 

by NICE,1 namely the non-tBRCA/LOHhigh and non-tBRCA/LOHlow subgroups. No subgroup 

evidence is presented for the tBRCA population.  

3.7.2 Comparators 

The company presented evidence for three comparators (olaparib+bevacizumab, 

bevacizumab monotherapy and routine surveillance) for the non-tBRCA/LOHhigh subgroup and 

two comparators (bevacizumab monotherapy and routine surveillance) for the non-

tBRCA/LOHlow subgroup.  

The EAG highlights that: 

 in NHS practice only patients who have responded to induction treatment that included 
bevacizumab are eligible for a bevacizumab maintenance treatment (as monotherapy 
or in combination with olaparib); routine surveillance is a relevant comparator for all 
patients who responded to induction treatment (with or without bevacizumab). 

 the bevacizumab monotherapy dose considered by the company is 15mg/kg. The 
bevacizumab monotherapy dose stated in the final scope issued by NICE1 is 7.5mg/kg. 
Clinical advice to the EAG is that the bevacizumab monotherapy dose used in NHS 
practice is 7.5mg/kg (and that the 7.5mg/kg and 15mg/kg doses have similar efficacy)  

 niraparib is not listed as a comparator in the final scope issued by NICE as it is only 
available through the CDF via a managed access agreement. However, in NHS clinical 
practice, niraparib is a treatment option for the subgroups that are the focus of this 
appraisal (and for BRCA subgroups) 

 olaparib monotherapy is listed as a comparator in the final scope issued by NICE.1 
However, as the company has positioned rucaparib as a treatment option for non-
tBRCA subgroups only, the EAG agrees with the company that olaparib is not a 
relevant comparator.  

3.7.3 Direct clinical effectiveness evidence 

The company provided clinical effectiveness evidence from the ATHENA-MONO trial26 

(rucaparib versus placebo; randomised 4:1) to support treatment with rucaparib. The EAG 

agrees with the company that the ATHENA-MONO trial26 is of a good methodological standard 

and has a low risk of bias. All efficacy results favoured treatment with rucaparib over placebo. 

PRO data (overall trial population and HRD cohort) suggested that the HRQoL of patients 

treated with rucaparib and placebo did not differ, and there were no new safety concerns 

(overall trial population). 

3.7.4 Indirect clinical effectiveness evidence 

All indirect comparison results (efficacy and safety) can only be used to inform treatment 

decisions for patients who have responded to induction treatment that included bevacizumab. 
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Data from the ATHENA-MONO trial26 and the PAOLA-1 trial29 (olaparib+bevacizumab versus 

placebo+bevacizumab) were used to carry out indirect comparisons. The EAG considers that 

these trials provide the most relevant evidence.  

The company generated efficacy results using three different indirect comparison approaches: 

unadjusted ITCs, unanchored MAICs and piecewise unanchored MAICs. The EAG’s preferred 

invPFS and OS results are shown in Table 18. The EAG cautions that OS results for all 

comparisons/subgroups are uncertain, primarily due to immature data and shorter follow-up 

and possibly also the impact of subsequent therapy.  

Table 18 EAG preferred indirect clinical effectiveness results 

Subgroup Comparator Outcome Analysis Time of 
split, t (in 
months) 

HR (95% CI)* 

non-tBRCA/ 

LOHhigh 

Olaparib+ 

bevacizumab 

invPFS Piecewise 
unanchored 

MAIC 

15 *************************** 
************************** 

Placebo+ 

bevacizumab 

invPFS Piecewise 
unanchored 

MAIC 

12 ************************** 
*************************** 

Olaparib+ 

bevacizumab 

OS Unanchored 
MAIC 

n/a ********************** 

Placebo+ 

bevacizumab 

OS Unanchored 
MAIC 

n/a ********************* 

non-tBRCA/ 

LOHlow+unknown 

Placebo+ 

bevacizumab 

invPFS Unanchored 
MAIC 

15 *************************** 
************************** 

Placebo+ 

bevacizumab 

OS Unanchored 
MAIC 

n/a ********************* 

* Bold text indicates a statistically significant result 
CI=confidence interval; HR=hazard ratio; invPFS=investigator assessed progression-free survival; m=months; MAIC=matching 
adjusted indirect comparison; n/a=not applicable; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with 
high loss of heterozygosity; non-tBRCA/LOHlow+unknown=tumour without BReast Cancer gene mutation and with low or unknown 
loss of heterozygosity; OS=overall survival; T1=time period 1 [0, t); T2=time period 2  
Source: CS, Table 27 and Appendix D to the CS, Table 35, company response to clarification question A16 (b), p35 and Table 
15 

 
Compared with patients in PAOLA-1 trial29 olaparib+bevacizumab and placebo+bevacizumab 

arms, patients in the rucaparib arm of the ATHENA-MONO trial26 had: 

  fewer serious AEs  

  higher frequencies of increased ALT/AST, neutropenia and thrombocytopenia  

  lower frequencies of hypertension and lymphopenia. 
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4 COST EFFECTIVENESS EVIDENCE 

This section provides a summary of the economic evidence submitted by the company in 

support of the use of rucaparib for maintenance treatment of advanced ovarian, fallopian tube 

and peritoneal cancer after response to first-line platinum-based chemotherapy. The two key 

components of the economic evidence presented in the CS are (i) a systematic review of the 

relevant literature and (ii) a report of the company’s de novo economic evaluation. The 

company has provided an electronic copy of their economic model, which was developed in 

Microsoft Excel. During clarification, the company submitted an updated model (referred to by 

the EAG as the clarification model); all results presented in Section 5 have been generated 

using the clarification model and may differ from the results presented in the CS v0.2 (1 March 

2024). 

4.1 Company review of published cost effectiveness evidence 

The company SLR was designed to identify relevant economic (cost effectiveness, costs, 

health care resource use) and utility/disutilities values. The target population was patients with 

locally advanced or metastatic OC, fallopian tube or primary peritoneal carcinomas who had 

responded to first-line platinum-based chemotherapy. Target treatments were PARP 

inhibitors, bevacizumab, chemotherapy (platinum-based and non-platinum based), no 

treatment/placebo/”watch and wait” and best supportive care.  

Searches were conducted on 4 August 2023. The database searches were designed to 

identify studies published between 2013 and 2023. The company also searched conference 

proceedings (2021-2023) and documents submitted to Health Technology Assessment (HTA) 

agencies. Full details of the company’s SLR methods and results are presented in the CS 

(Appendix G [cost effectiveness], Appendix H [HRQoL] and Appendix I [cost and health care 

resource use]). 

In summary, 1,174 papers and abstracts were identified via database searches. Following title 

and abstract screening, and then full-text review, 29 full-text publications, one International 

Society for Pharmacoeconomics and Outcomes Research (ISPOR) record and four NICE HTA 

submissions were included in the company’s review. 

4.2 EAG critique of the company’s literature review 

The EAG considers the methods used to conduct the company’s systematic review of cost 

effectiveness evidence were of a good standard.  
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Table 19 EAG appraisal of systematic review methods 

Review process EAG 
response 

Note 

Was the review question clearly defined 
in terms of population, interventions, 
comparators, outcomes and study 
designs? 

Yes CS, Appendix G.1.3, Table 47. 

Were appropriate sources searched? Yes CS, Appendix G.1.2. 

Was the timespan of the searches 
appropriate? 

Yes CS, Appendix G.1. 

Were appropriate search terms used? Yes CS, Appendix G.1.2. 

Were the eligibility criteria appropriate to 
the decision problem? 

Yes CS, Appendix G.1.3. 

Was study selection applied by two or 
more reviewers independently? 

Yes CS, Appendix G.1.3. 

Was data extracted by two or more 
reviewers independently? 

Unclear Not reported. 

Were appropriate criteria used to assess 
the risk of bias and/or quality of the 
primary studies? 

Yes CS, Appendix G.2. 

 

Was the quality assessment conducted 
by two or more reviewers independently? 

Unclear Not reported. 

Were attempts to synthesise evidence 
appropriate? 

Not applicable Not summarised. 

CS=company submission; EAG=External Assessment Group; NICE=National Institute for Health and Care Excellence; 
HTA=health technology assessment 
Source: LRiG in-house checklist 

The company’s SLR identified four previous NICE STAs of ovarian cancer (Table 20). 

Table 20 NICE Single Technology Appraisals: ovarian cancer 

NICE 
Appraisal 

Indication  Intervention and 
comparator 

Source of 
clinical 

effectiveness 
data 

TA59853* Olaparib for maintenance treatment of BRCA 
mutation-positive advanced ovarian, fallopian 
tube or peritoneal cancer after response to 
first-line platinum-based chemotherapy 

Olaparib 

versus 

routine surveillance 

SOLO-1 trial43 

TA69354 

(replaced by 
TA94620) 

Olaparib+bervacizumab for maintenance 
treatment of advanced ovarian, fallopian tube 
or primary peritoneal cancer 

Olaparib+bevacizumab 

versus 

routine surveillance 

 

Olaparib+bevacizumab 

versus 

bevacizumab 

PAOLA-1 trial29 

TA67319 Niraparib for maintenance treatment of 
advanced ovarian, fallopian tube and 
peritoneal cancer after response to first-line 
platinum-based chemotherapy  

Niraparib 

versus 

routine surveillance 

PRIMA trial40 

TA94620 Olaparib with bevacizumab for maintenance 
treatment of advanced high-grade epithelial 
ovarian, fallopian tube or primary peritoneal 
cancer 

Olaparib+bevacizumab 
versus 

bevacizumab 

PAOLA-1 trial29 

*Replaced by TA96218 on 28 March 2024 
BRCA=BReast Cancer gene 
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4.3 EAG concluding remarks 

The EAG is satisfied that the company searches were comprehensive. The company’s search 

strategies were appropriate; relevant sources were searched, and search terms were relevant 

to the disease and focused on relevant drugs. Study selection methods were appropriate, and 

an appropriate economic evaluation quality assessment tool was used.  

The company’s data extraction methods were not documented, and although the company 

extracted a considerable amount of data, the direct relevance of most of these data to this 

appraisal is unclear. None of the extracted data focussed specifically on the non-

tBRCA/LOHhigh and non-tBRCA/LOHlow subgroups.  
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4.2 EAG summary and critique of the company’s submitted economic 
evaluation 

4.2.1 NICE Reference Case checklist and Drummond checklist 

The EAG’s appraisal of the company’s economic analyses using the NICE Reference Case 

checklist55 and Drummond and Jefferson checklist56 is presented in Table 21 and Table 22. 

Table 21 NICE Reference Case checklist 

Element of health 
technology 
assessment 

Reference case EAG comment on company’s submission 

Defining the decision 
problem 

The scope developed by 
NICE 

The population described in the final scope issued by 
NICE is people with advanced ovarian, fallopian tube 
or primary peritoneal cancer that has responded 
(complete or partial) to first-line platinum-based 
chemotherapy. 

The focus of the CS is on two subgroups: non-
tBRCA/LOHhigh and non-tBRCA/LOHlow. 

Comparators As listed in the scope 
developed by NICE 

The company has provided cost effectiveness results 
for the comparison of rucaparib versus appropriate 
comparators, namely: 

non-tBRCA/LOHhigh subgroup: 
 olaparib+bevacizumab 

 bevacizumab monotherapy 

 routine surveillance 

 

non-tBRCA/LOHlow subgroup: 

 bevacizumab monotherapy 

 routine surveillance 

 

Perspective on 
outcomes 

All direct health effects, 
whether for patients or, when 
relevant, carers 

Yes 

Perspective on costs NHS and PSS Yes 

Type of economic 
evaluation 

Cost utility analysis with fully 
incremental analysis 

Yes 

Time horizon Long enough to reflect all 
important differences in 
costs or outcomes between 
the technologies being 
compared 

Yes 

Synthesis of evidence 
on health effects 

Based on systematic review Yes 

Measuring and valuing 
health effects 

Health effects should be 
expressed in QALYs. The 
EQ-5D is the preferred 
measure of health-related 
quality of life in adults 

Yes 

Source of data for 
measurement of health-
related quality of life 

Reported directly by patients 
and/or carers 

Yes 

Source of preference 
data for valuation of 
changes in health-

Representative sample of 
the UK population 

Yes 
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Element of health 
technology 
assessment 

Reference case EAG comment on company’s submission 

related quality of life 

Equity considerations An additional QALY has the 
same weight regardless of 
the other characteristics of 
the individuals receiving the 
health benefit 

Yes 

Evidence on resource 
use and costs 

Costs should relate to NHS 
and PSS resources and 
should be valued using the 
prices relevant to the NHS 
and PSS 

Yes 

Discounting The same annual rate for 
both costs and health effects 
(currently 3.5%) 

Yes 

BRCA=BReast CAncer gene; CS=company submission; EQ-5D=EuroQol-5 Dimensions; LOH=loss-of-heterozygosity 
NHS=National Health Service; NICE=National Institute for Health and Care Excellence; non-tBRCA/LOHhigh=tumour without 
BReast Cancer gene mutation and with high loss of heterozygosity; non-tBRCA/LOHlow=tumour without BReast Cancer gene 
mutation and with low loss of heterozygosity; PSS=Personal Social Services; QALY=quality adjusted life year; tBRCA=tumour 
with BRCA mutation 
Source: EAG assessment of NICE Reference Case checklist55 

Table 22 Critical appraisal checklist for the economic analysis completed by the EAG 

Question Critical appraisal EAG comment 

Was a well-defined question posed in 
answerable form? 

Yes  

Was a comprehensive description of the 
competing alternatives given? 

Yes  

Was the effectiveness of the programme or 
services established? 

Yes  

Were all the important and relevant costs and 
consequences for each alternative identified? 

Yes  

Were costs and consequences measured 
accurately in appropriate physical units? 

Yes  

Were the cost and consequences valued 
credibly? 

Partially The company included bevacizumab 
induction costs which are 
inappropriate for this appraisal. 
Bevacizumab monotherapy is costed 
at a higher dose than is used in the 
NHS. Estimates of RDI are uncertain 
for all treatments. 

Were costs and consequences adjusted for 
differential timing? 

Yes  

Was an incremental analysis of costs and 
consequences of alternatives performed? 

Yes  

Was allowance made for uncertainty in the 
estimates of costs and consequences? 

Yes  

Did the presentation and discussion of study 
results include all issues of concern to users? 

No The assumption and implementation 
of long-term survivorship for a 
proportion of patients was not 
investigated or justified in sufficient 
depth. 

NHS=National Health Service; RDI=relative dose intensity 
Source: EAG assessment using Drummond and Jefferson checklist56 
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4.3 Model structure

The company developed a de novo partitioned survival model in Microsoft® Excel to evaluate 

the cost effectiveness of rucaparib for maintenance treatment of advanced ovarian, fallopian 

tube and peritoneal cancer after response to first-line platinum-based chemotherapy. The 

company model includes four mutually exclusive health states: progression-free, progressed 

disease 1 (progressed-1), progressed disease 2 (progressed-2) and death. All patients enter 

the model in the progression-free health state; in this health state, patients are at risk of moving 

to the progression-1 health state or the death health state. Patients in the progression-1 health 

state are at risk of moving to the progression-2 health state or death health state. Patients in 

the progression-2 health state can only move to the death health state. Death is an absorbing 

health state (patients cannot transition to another health state from the death health state). 

Estimates of the proportions of patients in each health state who, over the model time horizon, 

are treated with rucaparib or routine surveillance are based on parametric survival distributions 

fitted to ATHENA-MONO trial26 OS,30 PFS251 and PFS50 data. For patients treated with 

olaparib+bevacizumab or bevacizumab monotherapy, health state membership is estimated 

based on parametric survival distributions fitted to PAOLA-1 trial29 OS, PFS2 and PFS data. 

PAOLA-1 trial29 placebo+bevacizumab arm survival data are used to represent the experience 

of patients treated with bevacizumab monotherapy. Cost and utility values are assigned to 

each health state and multiplied by the time spent in that health state to calculate total costs 

and total QALYs. An illustration of the company model structure is presented in Figure 1.

Figure 1 Structure of the company model

Source: CS, Figure 25
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4.4 Population 

The MHRA licensed population for rucaparib is adult patients with advanced (FIGO Stages III 

and IV) high-grade epithelial ovarian, fallopian tube, or primary peritoneal cancer who are in 

response (complete or partial) following completion of first-line platinum-based 

chemotherapy.25The company has focused on patients in the licensed population with tBRCA 

wild type (non-tBRCA) disease. This cohort is split into two patient subgroups based on LOH 

level: 

 non-tBRCA/LOHhigh - patients without a tBRCA mutation and with percent of tumour 

genome LOH  

 non-tBRCA/LOHlow - patients without a tBRCA mutation and with percent of tumour 

genome LOH <16%  

Patients with BRCA wild type with unknown LOH status (non-tBRCA/LOHunknown) are not 

included in the company analyses. The company states that this subgroup was excluded 

because “it is unclear whether patients who were clinically classified in the non-

tBRCA/LOHunknown subgroup in ARIEL3 are indeed comparable to patients with unknown LOH 

status in clinical practice or in other clinical trials” (Response to clarification question A1). The 

company considers the exclusion of the non-tBRCA/LOHunknown subgroup to be conservative. 

4.5 Interventions and comparators 

The modelled intervention is rucaparib. The recommended dose of rucaparib is 600mg (two 

300mg tablets) taken orally twice daily with or without food (1200mg per day) (CS, Table 2). 

Patients may continue treatment until disease progression, unacceptable toxicity or for a 

maximum of 2 years.25 

The comparators in the economic analysis differ depending on patient subgroup. The 

modelled comparators for the non-tBRCA/LOHhigh subgroup are olaparib+bevacizumab, 

bevacizumab monotherapy and routine surveillance (i.e., no active therapy, monitoring only). 

The modelled comparators for the non-tBRCA/LOHlow subgroup are bevacizumab 

monotherapy and routine surveillance. 

The recommended dose of olaparib is 300mg (two 150mg tablets) orally twice per day (600mg 

per day). Patients may continue treatment until disease progression, unacceptable toxicity or 

for a maximum of 2 years.57 The dose of bevacizumab used in the economic analysis is 

15mg/kg administered as an IV infusion once every 3 weeks. Bevacizumab should initially be 

administered for up to six cycles alongside first-line platinum chemotherapy, followed by 

continued treatment as monotherapy or alongside olaparib maintenance therapy.58 Patients 

may continue treatment with bevacizumab until disease progression, unacceptable toxicity or 

for a maximum of 15 months (including the induction period alongside chemotherapy).57,58 
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4.6 Perspective, time horizon and discounting 

The model perspective was reported as NHS and Personal Social Services (PSS). A model 

cycle length of 1 month was used and a half-cycle correction was applied to health outcomes 

and costs to account for mid-cycle progressions. The model time horizon was 40 years and 

costs and outcomes were discounted at a rate of 3.5% per annum. 

4.7 Treatment effectiveness and extrapolation 

As ATHENA-MONO and PAOLA-1 trial29 follow-up periods are shorter than the model time 

horizon, trial data were extrapolated to generate OS, PFS2 and PFS estimates. To retain 

logical consistency in the hierarchical relationship between the individual outcomes, 

extrapolated curves were limited to ensure that OS PFS2 PFS. Background mortality was 

incorporated into the model to ensure that long-term projections were not more optimistic than 

the expected level for the age- and sex-matched general population. 

For both subgroups, the company followed the same initial curve fitting approach for each 

treatment. The company fitted seven standard parametric distributions (exponential, gamma, 

generalised gamma, Gompertz, loglogistic, lognormal, Weibull) to the relevant trial K-M data. 

To identify the most appropriate distribution, the company considered: 

 statistical goodness of fit using Akaike Information Criteria (AIC) and Bayesian 
Information Criteria (BIC) 

 visual inspection of extrapolations against K-M curves 

 clinical plausibility of extrapolations using long-term survival estimates provided by 
clinical experts. 

4.7.1 Non-tBRCA/LOHhigh subgroup 

A summary of the company base case approach to modelling PFS, PFS2 and OS for the non-

tBRCA/LOHhigh subgroup is shown in Table 23. 

Table 23 Summary of survival distributions: non-tBRCA/LOHhigh subgroup 

Treatment PFS PFS2 OS Source of clinical data 

Rucaparib K-M data to 28 
months followed 
by lognormal tail 
fitted to ola+bev 

Lognormal Lognormal ATHENA-MONO trial26 

Routine surveillance Lognormal Lognormal Lognormal ATHENA-MONO trial26 

Olaparib+bevacizumab  K-M data to 23 
months followed 
by loglogistic tail  

Lognormal Lognormal PAOLA-1 trial29 

Bevacizumab K-M data to 23 
months followed 
by lognormal tail 

Lognormal Lognormal PAOLA-1 trial29 

Note: all distributions were fitted independently 
K-M=Kaplan-Meier; OS=overall survival; PFS=progression-free survival; PFS2=progression-free survival 2 
Source: CS, Section B.3.3 
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4.7.2 Non-tBRCA/LOHlow subgroup 

A summary of the company base case approach to modelling PFS, PFS2 and OS for the non-

tBRCA/LOHlow subgroup is shown in Table 24. 

Table 24 Summary of survival distributions: non-tBRCA/LOHlow subgroup 

Treatment PFS PFS2 OS Source of clinical data 

Rucaparib Lognormal Lognormal Lognormal ATHENA-MONO trial26 

Olaparib+bevacizumab  Lognormal Lognormal Lognormal PAOLA-1 trial29 

Bevacizumab K-M data to 23 
months followed 

by exponential tail 

Lognormal Lognormal PAOLA-1 trial29 

Note: all distributions were fitted independently 
K-M=Kaplan-Meier; OS=overall survival; PFS=progression-free survival; PFS2=progression-free survival 2 
Source: CS, Section B.3.3 

4.8 Health-related quality of life 

HRQoL data were collected during the ATHENA-MONO trial26 using the EQ-5D-5L 

questionnaire. EQ-5D-5L data were mapped to EQ-5D-3L data using the algorithm reported 

by Hernández Alava 202359 to generate health state utility values. The company adjusted the 

progression-free health state utility for patients treated with olaparib+bevacizumab or 

bevacizumab monotherapy by -0.02 to account for the loss of utility associated with the IV 

administration of bevacizumab. The health state utility values used in the company base case 

analysis are presented in Table 25. 

Table 25 Health state utility values used in the company base case analysis 

Health state 
Utility value (95% CI) Source 

Non-tBRCA/LOHhigh Non-tBRCA/LOHlow 

Progression-free ********************** ********************** ATHENA-MONO trial26 
EQ-5D-5L data mapped 

to EQ-5D-3L data Progressed disease 1 ********************** ********************** 

Progressed disease 2 0.658 (0.399 to 0.917) 0.658 (0.399 to 0.917) TA94620 

CI=confidence interval; EQ-5D-3L=EuroQol-5 Dimensions-3 levels; EQ-5D-5L=EuroQol-5 Dimensions-5 levels 
Source: CS, Table 57 

Health state utility values were adjusted to account for the decrease in HRQoL that occurs 

with age using the approach taken by Hernández Alava 2022 for the NICE Decision Support 

Unit (DSU).60 Disutilities due to AEs were considered to have been captured by ATHENA-

MONO trial26 EQ-5D-5L data and, in the company base case, were not incorporated 

separately into the model. 

4.9 Resources and costs 

4.9.1 Drug costs 

Acquisition costs 
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Rucaparib, olaparib and bevacizumab acquisition costs per cycle are presented in Table 26. 

Rucaparib and olaparib treatments use flat dosing strategies. Bevacizumab dosing is based 

on body weight. In the company base case, average patient body weight (******) is taken from 

the ATHENA-MONO trial.26 

Rucaparib is available to the NHS at a confidential discounted PAS price. Olaparib is available 

to the NHS via a Commercial Access Agreement (CAA) price and a Commercial Medicines 

Unit (CMU) price is in place for bevacizumab. The discounted price for rucaparib and list prices 

for all other drugs are used in the company base case. 

Vial sharing is assumed when estimating bevacizumab treatment cost in the company base 

case analysis. No wastage is assumed for treatments administered orally. 

The company applied relative dose intensity (RDI) multipliers to all treatments (Table 26). The 

RDI multiplier applied when estimating the cost of rucaparib (**%) was sourced from the 

ATHENA-MONO trial26. The RDI multiplier applied when estimating the cost of olaparib (96%) 

was derived from a statement in TA69354 that “RDI was above 95%” (CS, Section B.3.5.1.2.3). 

The source of the RDI multipliers for bevacizumab when given alongside olaparib (91.2%) and 

when administered as a monotherapy (90.5%) was TA693.54 

Table 26 Company model drug acquisition costs 

Drug Dose RDI Cost per model cycle (including RDI) 

Rucaparib  1200mg per day ***** ********* 

Olaparib  600mg per day 0.960 £4,836.95 

Bevacizumab (with olaparib) 15mg/kg 0.912 ********* 

Bevacizumab monotherapy 15mg/kg 0.905 ********* 

RDI=relative dose intensity 
Source: CS, Section B.3.5.1.2.2 and company clarification model 

Administration costs 

In the company base case, all chemotherapy treatments are assumed to incur monthly 

administration costs. Administration costs for each route of administration were sourced from 

NHS Payment Scheme 2023/2461 (CS, Table 58 and CS, Table 59).  

Time to treatment discontinuation 

Parametric distributions fitted to ATHENA-MONO trial26 time to treatment discontinuation 

(TTD) K-M data (see Section 4.7 for details of the approach used to select curves) were used 

to estimate TTD for the following subgroup/treatment combinations: 

 non-tBRCA/LOHlow: rucaparib and routine surveillance 

 non-tBRCA/LOHhigh: rucaparib  

The selected distributions were: 
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 non-tBRCA/LOHlow subgroup: lognormal distribution was used to generate TTD 
estimates for patients treated with rucaparib and routine surveillance  

 non-tBRCA/LOHhigh subgroup: exponential distribution was used to generate TTD 
estimates for patients treated with rucaparib 

A rucaparib 2-year treatment stopping rule was applied for both subgroups. 

Published TTD data were not available for olaparib+bevacizumab or bevacizumab 

monotherapy. In the base case, the company estimated TTD for these treatments by applying 

a discontinuation rate per cycle based on the proportions of PAOLA-1 trial29 patients 

discontinuing treatment due to AEs (CS, Table 49).  Treatment with olaparib is capped at 2 

years and treatment with bevacizumab is capped at 11 months. 

Bevacizumab induction costs 

A one-off cost for bevacizumab induction therapy (£13,332.05) was included in the first model 

cycle for all patients receiving maintenance treatment with either olaparib+bevacizumab or 

bevacizumab monotherapy. This cost is based on 100% of patients receiving six cycles of 

bevacizumab prior to commencing maintenance treatment. 

Subsequent treatment costs 

In the company base case, 95% of patients entering the progressed disease-1 health state 

following first progression and 75% entering the progressed disease-2 health state following 

second progression received a subsequent treatment (CS, Table 64). The proportion, type 

and duration of therapies received depend on first-line maintenance therapy and whether 

treatment is received after first or second progression. Treatment options include niraparib 

(where PARP inhibitors have not been administered in the first-line setting), platinum 

chemotherapy and non-platinum chemotherapy (CS, Table 64 and CS, Table 65).  

Terminal costs 

A one-off cost (£4,226.07) is applied on death. This cost was sourced from TA52853 and 

inflated to 2023 prices. 

4.9.2 Adverse event costs 

The model includes Grade 3 treatment-emergent AEs (TEAEs) that occurred in at least 3% 

of patients in either arm of the ATHENA-MONO trial.26 AE incidence rates for patients treated 

with rucaparib or routine surveillance were sourced from the ATHENA-MONO trial26. Incidence 

rates for patients treated with olaparib+bevacizumab or bevacizumab monotherapy were 

sourced from TA69354 (CS, Table 56). Unit costs for each AE were sourced from the NHS 

Cost Collection and TA52853 (CS, Table 63). AE costs are applied per cycle across the full 

time horizon. 
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4.9.3 Health state costs and resource use 

Health state costs 

The health state resource use unit costs applied in the company model (CS, Table 60 and CS, 

Table 61) were sourced from TA94620 (based on TA59853 ). Monitoring costs in the 

progression-free health state are dependent on whether patients are receiving maintenance 

treatment or not. Health state costs in the progressed disease-1 and progressed disease-2 

health states are assumed equal (CS, Table 62). 

4.10 Severity modifier 

The company carried out an assessment of the absolute and proportional QALY shortfall for 

patients in the two non-tBRCA/LOH subgroups and concluded that rucaparib was not eligible 

for a severity modifier in either subgroup. 
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5 COST EFFECTIVENESS RESULTS 

The cost effectiveness results presented in this section were generated by the company’s 

clarification model and may differ from the results presented in the CS v0.2 (1 March 2024). 

The company base case pairwise deterministic results and probabilistic results (1,000 model 

iterations) for the non-tBRCA/LOHhigh subgroup are presented in Table 27 and Table 28. The 

company base case pairwise deterministic results and probabilistic results for the non-

tBRCA/LOHlow subgroup are presented in Table 29 and Table 30. All sets of results were 

generated using the PAS price for rucaparib and list prices for all other drugs. 

Table 27 Company base case deterministic pairwise results (PAS price for rucaparib): non-
tBRCA/LOHhigh 

Treatment 
Total Incremental ICER 

(£/QALY) Costs QALYs LY Costs QALYs LY 

Rucaparib ******* **** *** 
    

Routine surveillance ******* **** *** ******* **** **** £4,637 

Bevacizumab ******* **** *** ******** **** **** Dominant 

Olaparib+bevacizumab ******** **** *** ******** ***** ***** £151,624* 

* South west quadrant (i.e., less costly and less effective) 
ICER=incremental cost effectiveness ratio; LY=life year; PAS=patient access scheme; QALY=quality adjusted life year  
Source: company clarification model  

Table 28 Company base case probabilistic pairwise results (PAS price for rucaparib): non-
tBRCA/LOHhigh 

Treatment 
Total Incremental ICER 

(£/QALY) Costs QALYs LY Costs QALYs LY 

Rucaparib ******* **** ***     

Routine surveillance ******* **** *** ******* **** **** £4,887 

Bevacizumab ******* **** *** ******** **** **** Dominant 

Olaparib+bevacizumab ******** **** *** ******** ***** ***** £165,844* 

* South west quadrant (i.e., less costly and less effective) 
ICER=incremental cost effectiveness ratio; LY=life year; PAS=patient access scheme; QALY=quality adjusted life year  
Source: company clarification model  

Table 29 Company base case deterministic pairwise results (PAS price for rucaparib): non-
tBRCA/LOHlow 

Treatment 
Total Incremental ICER 

(£/QALY) Costs QALYs LY Costs QALYs LY 

Rucaparib  ******* **** ****     

Routine surveillance  ******* **** **** ******* **** **** £20,170 

Bevacizumab ******* **** **** ******** **** **** Dominant 

ICER=incremental cost effectiveness ratio; LY=life year; PAS=patient access scheme; QALY=quality adjusted life year  
Source: company clarification model  
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Table 30 Company base case probabilistic pairwise results (PAS price for rucaparib): non-
tBRCA/LOHlow 

Treatment 
Total Incremental ICER 

(£/QALY) Costs QALYs LY Costs QALYs LY 

Rucaparib  ******* **** ****     

Routine surveillance  ******* **** **** ******* **** **** £20,662 

Bevacizumab ******* **** **** ******** **** **** Dominant 

ICER=incremental cost effectiveness ratio; LY=life year; PAS=patient access scheme; QALY=quality adjusted life year  
Source: company clarification model  

5.1 Sensitivity analysis 

The company varied parameter input values individually in deterministic sensitivity analyses 

(DSA). Upper and lower values were based on 95% CIs or an assumed standard error of 20% 

of the mean base case value.  

Cost effectiveness results for all comparisons for the non-tBRCA/LOHhigh subgroup were most 

sensitive to parameters determining PFS and OS (CS, Figure 56, Figure 57, Figure 58).  

Cost effectiveness results for the comparison versus routine surveillance for the non-

tBRCA/LOHlow subgroup were most sensitive to parameters determining PFS and OS, and 

cost of subsequent treatment (CS, Figure 59). Cost effectiveness results for the comparison 

versus bevacizumab for the non-tBRCA/LOHlow subgroup were most sensitive to parameters 

determining bevacizumab OS, cost of subsequent treatment and bevacizumab induction cost 

(CS, Figure 60). 

5.2 Scenario analysis 

The company conducted scenario analyses exploring alternative model assumptions. In the 

non-tBRCA/LOHhigh subgroup, none of the scenarios investigated changed the conclusion that 

rucaparib dominates (i.e., is less costly and more effective than) bevacizumab, and is less 

costly and less effective than olaparib+bevacizumab (CS, Table 78). In the non-tBRCA/LOHlow 

subgroup, none of the scenarios investigated changed the conclusion that rucaparib 

dominates (i.e., is less costly and more effective than) bevacizumab and is cost effective 

against routine surveillance at a £30,000 willingness to pay threshold (CS, Table 79). 

5.3 Model validation and face validity check 

Internal validation of the model structure, inputs, calculations and face validity check of results 

were carried out by an internal peer reviewer not involved in the original implementation of the 

model.  

External validation of resource use inputs, subsequent therapies and survival extrapolations 

were carried out by clinical experts in January 2024 using data from the 23 March 2022 interim 
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analysis. The company states that **********************************************************  

*************************************************************************** 

************************************************************** (CS, page 188)  
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6 EAG CRITIQUE OF COMPANY ECONOMIC MODEL 

6.1 Introduction 

The company model, developed in MS Excel, is designed to compare treatment with rucaparib 

versus olaparib+bevacizumab, versus bevacizumab monotherapy and versus routine 

surveillance for the non-tBRCA/LOHhigh subgroup and rucaparib versus bevacizumab 

monotherapy and versus routine surveillance for the non-tBRCA/LOHlow subgroup. The EAG 

has checked that the parameter values in the CS match those used in the company model 

and were derived accurately from appropriate sources.  

In response to the clarification letter, the company submitted a new model (referred to as 

company clarification model). This model included the results of survival analyses for PFS2 

and OS based on an updated data cut from the ATHENA-MONO trial.26 

Details of errors identified in the clarification model are described in Table 31. There is also a 

typographical error in the CS (CS, Table 72) which reports non-tBRCA/LOHhigh subgroup total 

costs for rucaparib as ******* instead of *******; the reported ICERs per QALY gained are not 

affected. The individual impact of each error on cost effectiveness results is shown in Appendix 

6 (Section 8.5, Table 57) and the combined impact of all errors on cost effectiveness results 

is reported in the EAG corrected company base case (Table 39 to Table 48). 

Table 31 Company model errors 

Issue Correction 

First cycle treatment costs are not included for 
any treatment 

All patients receive at least one cycle of treatment 

Incorrect implementation of AE discontinuation 
rate to estimate TTD for olaparib+bevacizumab 
and bevacizumab monotherapy  

The constant AE discontinuation rate has been combined 
with the PFS progression rate to iteratively estimate TTD 
for olaparib+bevacizumab and bevacizumab monotherapy 

Background mortality limiter has only been 
applied to OS curves  

Background mortality limiter has also been applied to PFS 
and PFS2 estimates for all treatments 

Cost of PLDH treatment is underestimated due 
to error in unit cost of vials 

Unit cost of PLDH vial has been corrected 

AE=adverse event; OS=overall survival; PFS=progression-free survival; PLDH=pegylated liposomal doxorubicin hydrochloride; 
TTD=time to treatment discontinuation 
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6.1.1 Summary of modelling checks/issues identified by the EAG  

A summary of other modelling issues identified by the EAG is shown in Table 32. 

Table 32 Summary of EAG company model critique 

Aspect considered EAG comment Section of 
EAG report  

Model structure  The company model structure is appropriate n/a 

Population  Cost effectiveness results have been presented for two 
subgroups of the population described in the final scope issued 
by NICE: non-tBRCA/LOHhigh and non-tBRCA/LOHlow 

n/a 

Comparators  Appropriately, the comparators considered by the company are 
olaparib+bevacizumab (non-tBRCA/LOHhigh subgroup only), 
bevacizumab monotherapy and routine surveillance  

 The EAG highlights that olaparib+bevacizumab and bevacizumab 
monotherapy are only available to NHS patients who have 
responded to induction treatment that included bevacizumab 

n/a 

Modelling survival  When generating PFS estimates, the company has employed an 
assumption of long-term survivorship that is not fully supported by 
available trial evidence. The EAG has fitted alternative parametric 
distributions that are not reliant on this assumption 

 The company has limited PFS2 estimates and OS estimates such 
that they can never be lower than PFS; this results in implausible 
PFS2 and OS curves. The EAG alternative PFS parametric 
distributions partially resolved this issue 

 Company mortality hazards for patients treated with rucaparib 
and olaparib+bevacizumab (non-tBRCA/LOHhigh subgroup only) 
are not supported by clinical evidence. The EAG has set 
rucaparib mortality hazards so that they are never lower than 
olaparib+bevacizumab mortality hazards 

6.2 

Utility values  Company base case utility values differ between the non-
tBRCA/LOHhigh and the non-tBRCA/LOHlow subgroups. Clinical 
advice to the EAG is that HRQoL is not likely to differ by 
subgroup. The EAG has therefore populated the model using 
ATHENA-MONO trial ITT population utility values for both 
subgroups 

6.3 

Drug costs  Bevacizumab induction treatment cost is applied in the first model 
cycle for patients in olaparib+bevacizumab and bevacizumab 
monotherapy model arms (but not for patients in the rucaparib or 
routine surveillance arms). The EAG considers that this approach 
is inappropriate because the focus of this appraisal is 
maintenance treatment, not induction treatment. The EAG has 
run a scenario with no bevacizumab induction costs 

 The company has costed bevacizumab based on a 15mg/kg 
dose; however, this does not represent NHS practice. Clinical 
advice to the EAG is that NHS patients will receive a 
bevacizumab monotherapy dose of 7.5mg/kg dose; the EAG has 
costed bevacizumab using this lower dose (no change to clinical 
effectiveness) 

 ATHENA-MONO trial data show that rucaparib RDI differs over 
time and therefore the EAG considers that RDI should be applied 
on a cycle-by-cycle basis. However, RDI data by month are not 
available for comparator treatments and therefore the EAG has 
removed all RDI multipliers from the model 

6.4 

Subsequent 
treatment costs 

 The EAG has no concerns about the company’s subsequent 
treatment costs 

n/a 

Healthcare resource 
use 

 The EAG has no concerns about the company’s healthcare 
resource use costs 

n/a 
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Aspect considered EAG comment Section of 
EAG report  

Adverse events  The EAG has no concerns about the company’s adverse event 
cost and disutility estimates 

n/a 

Severity modifier  The EAG agrees with the company that rucaparib does not meet 
the threshold for including a severity modifier 

n/a 

PSA  The EAG has no concerns about the implementation of the PSA n/a 

EAG=External Assessment Group; HRQoL=health-related quality of life; HR=hazard ratio; ITT=intention to treat; n/a=not 
applicable; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; non-
tBRCA/LOHlow=tumour without BReast Cancer gene mutation and with low loss of heterozygosity; OS=overall survival; 
PFS=progression-free survival; PSA=probabilistic sensitivity analysis; QALYs=quality adjusted life years; RDI=relative dose 
intensity 

6.2 Survival estimates 

The EAG has identified three major issues that affect (company and EAG) long-term PFS, 

PFS2 and OS estimates: 

 assumption of long-term survivorship (Section 6.2.1) 

 relationships between PFS, PFS2 and OS (Section 6.2.2) 

 mortality hazards for patients treated with rucaparib and olaparib+bevacizumab (non-
tBRCA/LOHhigh subgroup only) (Section 6.2.3). 

6.2.1 Assumption of long-term survivorship 

An assumption of long-term survivorship underpins the company’s approach to generating 

PFS estimates for patients treated with rucaparib, olaparib+bevacizumab or bevacizumab 

monotherapy (non-tBRCA/LOHhigh subgroup) and bevacizumab monotherapy (non-

tBRCA/LOHlow subgroup). The company did not explain why the assumption of long-term 

survivorship did not hold for patients in the tBRCA/LOHlow subgroup treated with rucaparib. 

The company highlights that, for patients who have responded to induction therapy and are 

receiving maintenance treatment with olaparib+bevacizumab, the assumption that some 

patients could be cured has been accepted by the NICE TA94620 Appraisal Committee. The 

company acknowledges that, for patients treated with rucaparib, the clinical effectiveness 

evidence to support the assumption is immature (CS, p106).  

For patients treated with olaparib+bevacizumab and bevacizumab monotherapy, the company 

was unable to identify standard parametric distributions that had good face validity and 

reflected long-term survivorship in PFS. Therefore, for these treatments, the company 

appended parametric distributions to PAOLA-1 trial29 PFS K-M data (piecewise K-

M+parametric approach); this approach allowed progression hazards to reduce rapidly and 

resulted in a long flat tail on the PFS curve that aligns with the company’s expectation for long-

term PFS (CS, page 110). For rucaparib, the company used ATHENA-MONO trial26 rucaparib 

PFS K-M data until month 28. After Month 28, rucaparib progression hazards were assumed 

to equal the olaparib+bevacizumab progression hazards (log-logistic). 
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Company base case treatments that include a long-term survivorship assumption are listed in 

Table 33. 

Table 33 Company application of long-term survivorship when generating PFS estimates 

Subgroup Treatment Long-term survivorship assumption applied 

Non-tBRCA/LOHhigh Rucaparib Yes 

Olaparib+bevacizumab Yes 

Bevacizumab Yes 

Routine surveillance No 

Non-tBRCA/LOHlow Rucaparib No 

Bevacizumab Yes 

Routine surveillance No 

BRCA=BReast Cancer gene 1; PFS=progression-free survival 

Given the survival data available from the ATHENA-MONO trial ATHENA-MONO trial26 and 

PAOLA-1 trial29, the EAG considers that the assumption of long-term survivorship is 

problematic because: 

 available ATHENA-MONO trial26 rucaparib arm PFS data do not show disease 
progression hazards reducing, i.e., the rucaparib PFS K-M curve does not flatten  

 the proportions of patients treated with olaparib+bevacizumab and bevacizumab 
monotherapy who experience long-term survivorship are uncertain.  

Given the lack of long-term PFS data to support the assumption of long-term survivorship, the 

EAG has generated scenario results using parametric distributions to generate PFS estimates 

for all treatment/subgroups that do not rely on this assumption. See Section 6.2.4 for further 

details. 

6.2.2 Relationship between PFS, PFS2 and OS  

The company has applied limiters to the distributions used to generate PFS, PFS2 and OS 

estimates to ensure that, for each treatment:  

 the OS conditional probability of death per cycle is never greater than the background 
conditional probability of death per month 

 OS estimates are greater than or equal to PFS estimates (this only comes into effect 
in the company base case for the non-tBRCA/LOHhigh subgroup) 

 PFS2 estimates are greater than or equal to PFS estimates. 

In the company base case analyses, these limiters are triggered relatively early in the model 

(approximately ******* for PFS2 and ******** for OS for the non-tBRCA/LOHhigh subgroup and 

approximately ******* for PFS2 for the non-tBRCA/LOHlow subgroup). For patients in the non-

tBRCA/LOHhigh subgroup, use of limiters causes mortality hazards to drop instantaneously: 

rucaparib mortality hazards fall by *** at ********, and olaparib+bevacizumab mortality hazards 

fall by *** at ********(Figure 2). The early application of the limiters casts doubt on the clinical 

plausibility of the PFS2 and OS estimates, particularly for the non-tBRCA/LOHhigh subgroup. 
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Figure 2 Company base case OS monthly hazards, rucaparib and olaparib+bevacizumab, 
non-tBRCA/LOHhigh subgroup 

The intersection of PFS, PFS2 and OS curves occurs because the potential for long-term 

survivorship is only apparent (or, in the case of rucaparib, is applied) in PFS, and not in PFS2 

and OS due to the relative immaturity of those outcomes. The EAG was unable to introduce a 

long-term survivorship assumption into estimates of PFS2 and OS. Instead, as described in 

Section 6.2.1, the EAG removed the long-term survivorship assumption from PFS (where it is 

applied) and so improved the validity of the relationship between PFS, PFS2 and OS; 

however, this approach did not entirely resolve the issue as the PFS, PFS2 and OS curves 

still cross, albeit at a later time point. See Section 6.2.4 for further details. 

6.2.3 Mortality hazards for patients treated with rucaparib and 
olaparib+bevacizumab (non-tBRCA/LOHhigh subgroup only)  

The company’s modelling approach generates long-term OS hazard ratios for rucaparib 

versus olaparib+bevacizumab beyond the end of the ATHENA-MONO trial data that the EAG 

considers to be implausible and to not be supported by clinical evidence. In the log-normal 

curve underlying the company OS base case, mortality hazards for patients treated with 

rucaparib are higher than mortality hazards for patients treated with olaparib+bevacizumab 

until 3 years after which point rucaparib OS hazards are lower than those for 

olaparib+bevacizumab for the remaining time horizon (Figure 3). This means that, for patients 
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who survive to 3 years survival for treatment with rucaparib is improved compared with survival 

for treatment with olaparib+bevacizumab (Figure 4 (A)). This hazard ratio profile also leads to 

the underlying lognormal OS curves crossing at 7 years (Figure 5Figure 4 (B)). Each of these 

features occurs before the PFS limiters affect OS and are therefore also apparent in the 

company base case OS models.  

 

Figure 3 Company base case monthly OS hazard rates (without PFS limiters), rucaparib and 
olaparib+bevacizumab, non-tBRCA/LOHhigh subgroup

 

 

 

Assessment of ATHENA-MONO trial OS K-M data (CS, Figure 42) indicates that rucaparib 

OS hazards from 3 years (156 weeks) may be unreliable as a result of substantial right 

Figure 4 (A) company base case conditional OS from 3 years (without PFS limiters), rucaparib and 
olaparib+bevacizumab, non-tBRCA/LOHhigh subgroup, and (B) company base case conditional 
OS from 3 years (without PFS limiters), rucaparib and olaparib+bevacizumab, non-
tBRCA/LOHhigh subgroup 

 

A B 
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censoring and low numbers at risk due to timing of data cut off. The EAG does not consider 

that  

available ATHENA-MONO trial26 and PAOLA-1 trial29 evidence support the assumption that 

rucaparib OS hazards will be lower than olaparib+bevacizumab hazards during any part of the 

extrapolated period. See Section 6.2.4 for details of the EAG revision. 

6.2.4 EAG approach approach to estimating long-term survival 

Given the issues described in Sections 6.2.1, 6.2.2 and 6.2.3, the EAG considers that all 

survival estimates (and corresponding cost effectiveness results) are uncertain. The EAG has 

implemented two changes to the company’s base case analysis that, compared with the 

company base case, rely more on available clinical trial data. 

1. Using parametric distributions to generate PFS estimates for all 
treatments/subgroups 

The EAG has explored the effect on cost effectiveness results of using parametric distributions 

to generate PFS estimates for all treatments; using a fully parametric distribution does not 

impose the explicit assumption that long-term survivorship occurs. The parametric 

distributions used by the EAG to generate PFS estimates are presented in Table 34. EAG 

PFS parametric distributions have good face validity compared with ATHENA-MONO trial26 

PFS K-M data (Figure 3); face validity is not as good when the EAG parametric distributions 

used to generate PFS estimates are compared with PAOLA-1 trial29 PFS K-M data (Figure 4, 

Figure 5 and Figure 6).  

Use of fully parametric distributions does not prevent the merging of PFS and OS distributions 

for the non-tBRCA/LOHhigh subgroup and remains an issue, particularly for patients treated 

with olaparib+bevacizumab.  
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Table 34 Distributions used by the EAG to generate PFS estimates 

Subgroup Treatment PFS distribution Time points PFS and OS 
merge 

Company EAG Company EAG 

Non-
tBRCA/LOHhigh 

Rucaparib K-M+log-logistic Generalised gamma 
(company scenario 2) 

********** ************** 

Olaparib+ 
bevacizumab 

K-M+log-logistic Generalised gamma 
(company scenario 3) 

********* ********* 

Bevacizumab 
monotherapy 

K-M+log-normal Log-logistic (company 
scenario 4) 

********** ************** 

Routine 
surveillance 

Log-normal Log-normal  n/a n/a 

Non-
tBRCA/LOHlow 

Rucaparib Log-normal Log-normal  n/a n/a 

Bevacizumab 
monotherapy 

K-M+exponential Log-logistic (assumed 
same as for non-
tBRCA/LOHhigh 
subgroup) 

n/a n/a 

Routine 
surveillance 

Log-normal Log-normal  n/a n/a 

EAG=External Assessment Group; K-M=Kaplan-Meier; n/a=not applicable; non-tBRCA/LOHhigh=tumour without BReast Cancer 
gene mutation and with high loss of heterozygosity; non-tBRCA/LOHlow=tumour without BReast Cancer gene mutation and with 
low loss of heterozygosity; OS=overall survival; PFS=progression-free survival 
Source: company clarification model 

 

Figure 5 (A) company base case curves and (B) EAG fully parametric PFS (separate 
generalised gamma) PFS2 and OS curves, rucaparib, non-tBRCA/LOHhigh subgroup 

 

A 

B 

B 
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Figure 6 (A) company base case curves and (B) EAG fully parametric PFS EAG fully 
parametric PFS (separate generalised gamma) PFS2 and OS, olaparib+bevacizumab, non-
tBRCA/LOHhigh subgroup 

 

Figure 7 (A) company base case curves and (B) EAG fully parametric PFS (separate log-
logistic) PFS2 and OS, bevacizumab monotherapy, non-tBRCA/LOHhigh subgroup 

 

Figure 8 (A) company base case curves and (B) EAG fully parametric PFS (separate log-
logistic) PFS2 and OS, bevacizumab monotherapy, non-tBRCA/LOHlow subgroup 

2. EAG alternative rucaparib mortality hazards 

The EAG has set rucaparib mortality hazards so that they are never lower than 

olaparib+bevacizumab mortality hazards. This revision has an impact on rucaparib OS 

estimates from 3 years onwards.  

6.3 Utility values 

Company base case utility values are derived from ATHENA-MONO trial26 data and differ 

between the non-tBRCA/LOHhigh and the non-tBRCA/LOHlow subgroups. Clinical advice to the 

EAG is that HRQoL is not likely to differ by subgroup. The EAG therefore considers that it is 

more appropriate to populate the model using utility values derived from the ATHENA-MONO 

trial26 ITT population than by using utility values derived from subgroup data. In line with the 

NICE DSU recommendation,62 the EAG has used the ATHENA-MONO trial26 ITT population 

utility values generated by using the Hernández Alava 202359 approach to mapping EQ-5D-

B 

B 
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5L data to EQ-5D-3L data (company scenario number 11). Utility values used in the company 

base case and the EAG preferred scenario are shown in Table 35.  

Table 35 Company base case and EAG preferred utility values 

Utility values non-tBRCA/LOHhigh non-tBRCA/LOHlow 

Company base case: Hernández Alava 202359 (subgroup) 

Progression-free disease health state ****** ****** 

Progressed disease-1 health state ****** ****** 

Progressed disease-2 health state 0.6580 0.6580 

EAG preferred: Hernández Alava 202359 (ITT) 

Progression-free disease health state ****** ****** 

Progressed disease-1 health state ****** ****** 

Progressed disease-2 health state 0.6580 0.6580 

ITT=intention to treat 
Source: company clarification model 

6.4 Drug acquisition costs 

6.4.1 Bevacizumab induction costs  

The company base case analysis includes the cost of bevacizumab induction therapy (six 

cycles of bevacizumab [15mg/kg]; this cost is applied in the first model cycle) for patients in 

olaparib+bevacizumab and bevacizumab monotherapy model arms (but not for patients in the 

company model rucaparib or routine surveillance arms). The EAG considers that this approach 

is inappropriate because the focus of this appraisal is maintenance treatment, not induction 

treatment. The EAG has investigated the impact on cost effectiveness results of removing the 

cost of prior bevacizumab treatment.  

6.4.2 Bevacizumab first-line maintenance monotherapy 15mg/kg dose is 
not standard NHS clinical practice 

The bevacizumab first-line maintenance monotherapy dose used in the company base case 

analysis is 15mg/kg. In the final scope issued by NICE1 (and in CDF BEV1017), the 

bevacizumab first-line maintenance monotherapy dose is 7.5mg/kg. The company clarification 

response (D1) includes the company’s rationale for considering that a bevacizumab first-line 

maintenance monotherapy dose of 7.5mg/kg is not appropriate. The EAG agrees with the 

NICE Technical Team that the bevacizumab first-line maintenance monotherapy dose should 

be 7.5mg/kg; further, clinical advice to the EAG is that the efficacy and safety of bevacizumab 

7.5mg/kg and 15mg/kg doses are similar.  

The EAG has generated alternative cost effectiveness results for the comparison of rucaparib 

versus bevacizumab first-line maintenance monotherapy (7.5mg dose) using clinical 
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effectiveness outcomes based on PAOLA-1 trial29 data (based on 15mg/kg data) and the cost 

of a 7.5mg/kg dose (company scenario number 31). 

6.4.3 Rucaparib relative dose intensity multiplier  

The company base case RDI multipliers are presented in Table 36. 

Table 36 Relative dose intensity multipliers used in the company base case analysis 

Treatment Company RDI value Source 

Rucaparib **% ATHENA-MONO trial CSR36 (Table 17) 

Olaparib+bevacizumab: 
olaparib 

96% TA69354 assumption based on a NICE AC 
statement that RDI was above 95% 

Olaparib+bevacizumab: 
bevacizumab 

91.2% TA693 ERG report63 

Bevacizumab monotherapy 90.5% TA693 ERG report63 

AC=Appraisal Committee; CSR=clinical study report; ERG=Evidence Review Group; CSR=clinical study report; RDI=relative 
dose intensity 
Source: CS, p158 

The company has applied a constant rucaparib RDI across the 24 month treatment period. 

However, dose intensity in the ATHENA-MONO trial26 differs over time (expected dose 

received: Month 1: **%, Month 2: **% reducing over time until Month 24: **% [EAG calculations 

based on CSR,36 Figure 6]). The EAG considers that, when estimating the cost of rucaparib, 

it is more appropriate to apply RDI on a cycle-by-cycle basis. However, as RDI cycle-by-cycle 

data are not available for olaparib+bevacizumab and bevacizumab monotherapy from the 

PAOLA-1 trial,29 the EAG has removed all RDI multipliers from the model.  

6.5 Impact of EAG amendments on company base case results 

The EAG has corrected the company base case (generated using the company clarification 

model) and generated cost effectiveness results by making the following revisions presented 

in The EAG highlights that relevant comparators are determined by whether patients have 

responded to induction treatment that included bevacizumab. The only relevant comparator 

for patients who have responded to induction treatment that did not include bevacizumab is 

routine surveillance. 

Table 37. The EAG highlights that relevant comparators are determined by whether patients 

have responded to induction treatment that included bevacizumab. The only relevant 

comparator for patients who have responded to induction treatment that did not include 

bevacizumab is routine surveillance. 
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Table 37 EAG model revisions 

Comparator EAG revisions 

Olaparib+bevacizumab R1) Use ITT population utilities 

R2) Remove bevacizumab induction costs 

R3) Remove RDI multipliers for all treatments 

R4) Set rucaparib OS hazards  olaparib+bevacizumab OS hazards 
(non-tBRCA/LOHhigh only) 

R5) Generate PFS estimates using parametric distributions 

Bevacizumab R1) Use ITT population utilities 

R2) Remove bevacizumab induction costs 

R3) Use 7.5mg/kg costs for bevacizumab 

R4) Remove RDI multipliers from all treatments 

R5) Set rucaparib OS hazards  olaparib+bevacizumab OS hazards 
(non-tBRCA/LOHhigh only) 

R6) Generate PFS estimates using parametric distributions 

Routine surveillance  R1) Use ITT population utilities 

R2) Remove RDI multipliers from all treatments 

R3) Set rucaparib OS hazards  olaparib+bevacizumab OS hazards 
(non-tBRCA/LOHhigh only) 

R4) Generate PFS estimates using parametric distributions 

BRCA=BReast CAncer gene 1; ITT=intention to treat; OS=overall survival; PFS=progression-free survival; RDI=relative dose 
intensity 

Details of EAG revisions to the company model are presented in Appendix 6 (Section 8.6) of 

this EAG report. Deterministic cost effectiveness results for pairwise comparisons are 

provided in Table 39, Table 41, Table 43, Table 45 and Table 47. Probabilistic cost 

effectiveness results for pairwise comparisons are presented in Table 40, Table 42, Table 44, 

Table 46 and Table 48. Fully incremental analyses of probabilistic cost effectiveness results 

for the company base case scenarios are presented in Table 49 and Table 52. Fully 

incremental analyses of probabilistic cost effectiveness results for the EAG base case 1 are 

presented in Table 50 and Table 53. Fully incremental analyses of probabilistic cost 

effectiveness results for the EAG base case 2 are presented in Table 51 and Table 54. All 

results have been generated using list prices for all drugs except for rucaparib (PAS price). All 

results tables have been replicated in the confidential appendix and the analyses include all 

confidential commercial arrangements as described in Table 38. 

Table 38 Pricing sources used in confidential appendix 

Treatment Price source/type of commercial arrangement 

Rucaparib Simple PAS discount 

Olaparib Simple PAS discount 

Niraparib Simple PAS discount 

Bevacizumab Low, mid, high CMU price  

Pegylated liposomal doxorubicin hydrocholoride eMIT price  

CMU=Commercial Medicines Unit; eMIT=electronic Market Information Tool; PAS=Patient Access Scheme 
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Table 39 Deterministic pairwise results (rucaparib versus olaparib+bevacizumab, non-tBRCA/LOHhigh), PAS price for rucaparib† 

EAG revisions Rucaparib Olaparib+ 

bevacizumab 

Incremental ICER 

£/QALY 

Incremental NMB  

(WTP=£30,000) 

Cost QALYs Cost QALYs Cost QALYs 

A1. Company clarification base case ******* **** ******** **** ******** ***** £151,624* £79,808 

A2. EAG corrected company base case ******* **** ******** **** ******** ***** £145,559* £75,998 

R1) Use ITT population utilities ******* **** ******** **** ******** ***** £147,472* £76,254 

R2) Remove bevacizumab induction costs ******* **** ******** **** ******** ***** £125,287* £62,666 

R3) Remove RDI multipliers for all treatments ******* **** ******** **** ******** ***** £143,647* £74,740 

olaparib+bevacizumab OS hazards 
******* **** ******** **** ******** ***** £130,840* £74,064 

R5) Generate PFS estimates using parametric 
distributions 

******* **** ******** **** ******** ***** £119,106* £68,937 

EAG alternative base case 1 (A2, R1-R4) ******* **** ******** **** ******** ***** £112,279* £59,730 

EAG alternative base case 2 (A2, R1-R5) ******* **** ******** **** ******** ***** £80,206* £49,192 
† Population: only patients who have responded to induction treatment that included bevacizumab 
* South west quadrant (i.e., less costly and less effective) 
EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; ITT=intention to treat; NMB=net monetary benefit; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation 
and with high loss of heterozygosity; OS=overall survival; PFS=progression-free survival; PAS=Patient Access Scheme; QALYs=quality adjusted life year; RDI=relative dose intensity; WTP=willingness 
to pay 

Table 40 Probabilistic pairwise results (rucaparib versus olaparib+bevacizumab, non-tBRCA/LOHhigh), PAS price for rucaparib† 

EAG revisions Rucaparib Olaparib+ 

bevacizumab 

Incremental ICER 

£/QALY 

Incremental NMB  

(WTP=£30,000) 

Cost QALYs Cost QALYs Cost QALYs 

A1. Company clarification base case ******* **** ******** **** ******** ***** £165,844* £81,471 

A2. EAG corrected company base case ******* **** ******** **** ******** ***** £159,118* £77,458 

EAG alternative base case 1 (A2, R1-R4) ******* **** ******** **** ******** ***** £102,379* £57,873 

EAG alternative base case 2 (A2, R1-R5) ******* **** ******** **** ******** ***** £76,159* £47,624 
† Population: only patients who have responded to induction treatment that included bevacizumab 
* South west quadrant (i.e., less costly and less effective) 
EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; NMB=net monetary benefit; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of 
heterozygosity; PAS=Patient Access Scheme; QALYs=quality adjusted life year 
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Table 41 Deterministic pairwise results (rucaparib versus bevacizumab, non-tBRCA/LOHhigh), PAS price for rucaparib† 

EAG revisions Rucaparib Bevacizumab Incremental ICER 

£/QALY 

NMB  

(WTP=£30,000) Cost QALYs Cost QALYs Cost QALYs 

A1. Company clarification base case ******* **** ******* **** ******** **** Dominant £67,466 

A2. EAG corrected company base case ******* **** ******* **** ******** **** Dominant £67,929 

R1) Use ITT population utilities ******* **** ******* **** ******** **** Dominant £67,461 

R2) Remove bevacizumab induction costs ******* **** ******* **** ******** **** Dominant £54,597 

R3) Use 7.5mg/kg costs for bevacizumab ******* **** ******* **** ******** **** Dominant £54,446 

R4) Remove RDI multipliers from all treatments ******* **** ******* **** ******** **** Dominant £62,780 

R5) Set rucaparib OS hazards  
olaparib+bevacizumab OS hazards ******* **** ******* **** ******** **** Dominant £65,996 

R6) Generate PFS estimates using parametric 
distributions ******* **** ******* **** ******** **** Dominant £56,200 

B1. EAG alternative base case 1 (A2, R1-R5) ******* **** ******* **** ****** **** £6,618 £32,147 

B2. EAG alternative base case 2 (A2, R1-R6) ******* **** ******* **** ******* **** £12,240 £17,220 
† Population: only patients who have responded to induction treatment that included bevacizumab 
EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; ITT=intention to treat; NMB=net monetary benefit; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation 
and with high loss of heterozygosity; OS=overall survival; PFS=progression-free survival; PAS=Patient Access Scheme; QALYs=quality adjusted life year; RDI=relative dose intensity; WTP=willingness 
to pay 

Table 42 Probabilistic pairwise results (rucaparib versus bevacizumab, non-tBRCA/LOHhigh), PAS price for rucaparib† 

EAG revisions Rucaparib Bevacizumab Incremental ICER 

£/QALY 

NMB  

(WTP=£30,000) Cost QALYs Cost QALYs Cost QALYs 

A1. Company clarification base case ******* **** ******* **** ******** **** Dominant £69,438 

A2. EAG corrected company base case ******* **** ******* **** ******** **** Dominant £69,827 

B1. EAG alternative base case 1 (A2, R1-R5) ******* **** ******* **** ****** **** £6,129 £30,263 

B2. EAG alternative base case 2 (A2, R1-R6) ******* **** ******* **** ******* **** £11,224 £17,395 
† Population: only patients who have responded to induction treatment that included bevacizumab 
EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; NMB=net monetary benefit; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of 
heterozygosity; PAS=Patient Access Scheme; QALYs=quality adjusted life year; WTP=willingness to pay 
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Table 43 Deterministic pairwise results (rucaparib versus routine surveillance, non-tBRCA/LOHhigh), PAS price for rucaparib 

EAG revisions Rucaparib Routine surveillance Incremental ICER 

£/QALY 

NMB  

(WTP=£30,000) Cost QALYs Cost QALYs Cost QALYs 

A1. Company clarification base case ******* **** ******* **** ******* **** £4,637 £55,411 

A2. EAG corrected company base case ******* **** ******* **** ******* **** £5,596 £53,395 

R1) Use ITT population utilities ******* **** ******* **** ******* **** £5,656 £52,703 

R2) Remove RDI multipliers from all treatments ******* **** ******* **** ******* **** £9,243 £45,415 

R3) Set rucaparib OS hazards  olaparib+bevacizumab 
OS hazards ******* **** ******* **** ******* **** £5,624 £51,461 

R4) Generate PFS estimates using parametric 
distributions ******* **** ******* **** ******* **** £8,397 £32,967 

B1. EAG alternative base case 1 (A2, R1-R3) ******* **** ******* **** ******* **** £9,508 £42,789 

B1. EAG alternative base case 2 (A2, R1-R4) ******* **** ******* **** ******* **** £15,245 £19,087 

EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; ITT=intention to treat; NMB=net monetary benefit; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation 
and with high loss of heterozygosity; OS=overall survival; PFS=progression-free survival; PAS=Patient Access Scheme; QALYs=quality adjusted life year; RDI=relative dose intensity; WTP=willingness 
to pay 

Table 44 Probabilistic pairwise results (rucaparib versus routine surveillance, non-tBRCA/LOHhigh), PAS price for rucaparib 

EAG revisions Rucaparib Routine surveillance Incremental ICER 

£/QALY 

NMB  

(WTP=£30,000) Cost QALYs Cost QALYs Cost QALYs 

A1. Company clarification base case ******* **** ******* **** ******* **** £4,887 £53,015 

A2. EAG corrected company base case ******* **** ******* **** ******* **** £5,898 £50,764 

B1. EAG alternative base case 1 (A2, R1-R3) ******* **** ******* **** ******* **** £10,528 £36,952 

B1. EAG alternative base case 2 (A2, R1-R4) ******* **** ******* **** ******* **** £17,025 £14,784 

EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; NMB=net monetary benefit; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of 
heterozygosity; PAS=Patient Access Scheme; QALYs=quality adjusted life year; WTP=willingness to pay  
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Table 45 Deterministic pairwise results (rucaparib versus bevacizumab, non-tBRCA/LOHlow), PAS price for rucaparib† 

EAG revisions Rucaparib Bevacizumab Incremental ICER 

£/QALY 

NMB  

(WTP=£30,000) Cost QALYs Cost QALYs Cost QALYs 

A1. Company clarification base case ******* **** ******* **** ******** **** Dominant £30,518 

A2. EAG corrected company base case ******* **** ******* **** ******** **** Dominant £30,955 

R1) Use ITT population utilities ******* **** ******* **** ******** **** Dominant £31,099 

R2) Remove bevacizumab induction costs ******* **** ******* **** ******* **** Dominant £17,623 

R3) Use 7.5mg/kg costs for bevacizumab ******* **** ******* **** ******* **** Dominant £18,190 

R4) Remove RDI multipliers from all treatments ******* **** ******* **** ******** **** Dominant £26,876 

R5) Generate PFS estimates using parametric 
distributions ******* **** ******* **** ******** **** Dominant £27,209 

B1. EAG alternative base case 1 (A2, R1-R4) ******* **** ******* **** ******* **** £31,263 -£418 

B2. EAG alternative base case 2 (A2, R1-R5) ******* **** ******* **** ******* **** £42,348 -£4,109 
† Population: only patients who have responded to induction treatment that included bevacizumab 
EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; ITT=intention to treat; NMB=net monetary benefit; non-tBRCA/LOHlow=tumour without BReast Cancer gene mutation 
and with low loss of heterozygosity; OS=overall survival; PFS=progression-free survival; PAS=Patient Access Scheme; QALYs=quality adjusted life year; RDI=relative dose intensity; WTP=willingness 
to pay 

Table 46 Probabilistic pairwise results (rucaparib versus bevacizumab, non-tBRCA/LOHlow), PAS price for rucaparib† 

EAG revisions Rucaparib Bevacizumab Incremental ICER 

£/QALY 

NMB  

(WTP=£30,000) Cost QALYs Cost QALYs Cost QALYs 

A1. Company clarification base case ******* **** ******* **** ******** **** Dominant £29,816 

A2. EAG corrected company base case ******* **** ******* **** ******** **** Dominant £30,837 

B1. EAG alternative base case 1 (A2, R1-R4) ******* **** ******* **** ******* **** £32,189 -£715 

B2. EAG alternative base case 2 (A2, R1-R5) ******* **** ******* **** ******* **** £43,376 -£4,372 
† Population: only patients who have responded to induction treatment that included bevacizumab 
EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; NMB=net monetary benefit; non-tBRCA/LOHlow=tumour without BReast Cancer gene mutation and with low loss of 
heterozygosity; PAS=Patient Access Scheme; QALYs=quality adjusted life year; WTP=willingness to pay  
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Table 47 Deterministic pairwise results (rucaparib versus routine surveillance, non-tBRCA/LOHlow), PAS price for rucaparib 

EAG revisions Rucaparib Routine 
surveillance 

Incremental ICER 

£/QALY 

NMB  

(WTP=£30,000) 

Cost QALYs Cost QALYs Cost QALYs 

A1. Company clarification base case ******* **** ******* **** ******* **** £20,170 £7,468 

A2. EAG corrected company base case ******* **** ******* **** ******* **** £22,756 £5,503 

R1) Use ITT population utilities ******* **** ******* **** ******* **** £22,643 £5,617 

R2) Remove RDI multipliers from all treatments ******* **** ******* **** ******* **** £31,653 -£1,256 

B1. EAG alternative base case 1 (A2, R1-R2) ******* **** ******* **** ******* **** £31,496 -£1,142 

EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; ITT=intention to treat; NMB=net monetary benefit; non-tBRCA/LOHlow=tumour without BReast Cancer gene mutation 
and with low loss of heterozygosity; PAS=Patient Access Scheme; QALYs=quality adjusted life year; RDI=relative dose intensity; WTP=willingness to pay 

Table 48 Probabilistic pairwise results (rucaparib versus routine surveillance, non-tBRCA/LOHlow), PAS price for rucaparib 

EAG revisions Rucaparib Routine 
surveillance 

Incremental ICER 

£/QALY 

NMB  

(WTP=£30,000) 

Cost QALYs Cost QALYs Cost QALYs 

A1. Company clarification base case ******* **** ******* **** ******* **** £20,662 £6,901 

A2. EAG corrected company base case ******* **** ******* **** ******* **** £23,551 £4,730 

B1. EAG alternative base case 1 (A2, R1-R2) ******* **** ******* **** ******* **** £32,557 -£1,877 

EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; NMB=net monetary benefit; non-tBRCA/LOHlow=tumour without BReast Cancer gene mutation and with low loss of 
heterozygosity; PAS=Patient Access Scheme; QALYs=quality adjusted life year; WTP=willingness to pay  

  



Confidential until published 

Rucaparib for maintenance treatment of advanced ovarian cancer after response to first-line chemotherapy [ID5100] 
EAG Report 

Page 90 of 109 

Table 49 Company clarification base case probabilistic results (fully incremental analysis), non-tBRCA/LOHhigh, PAS price for rucaparib 

ICER=incremental cost effectiveness ratio; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; PAS=Patient Access Scheme; QALYs=quality 
adjusted life year 

Table 50 EAG alternative base case 1 probabilistic results (fully incremental analysis), non-tBRCA/LOHhigh, PAS price for rucaparib 

EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; PAS=Patient 
Access Scheme; QALYs=quality adjusted life year 

Table 51 EAG alternative base case 2 probabilistic results (fully incremental analysis), non-tBRCA/LOHhigh, PAS price for rucaparib 

EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; PAS=Patient 
Access Scheme; QALYs=quality adjusted life year 

Table 52 Company clarification base case probabilistic results (fully incremental analysis), non-tBRCA/LOHlow, PAS price for rucaparib 

ICER=incremental cost effectiveness ratio; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; PAS=Patient Access Scheme; QALYs=quality 
adjusted life year 

Treatment Total costs Total QALYs ICER per QALY gained 

Routine surveillance ******* ****  

Rucaparib ******* **** £4,890 

Bevacizumab ******* **** Dominated 

Olaparib+bevacizumab ******** **** £165,773 

Treatment Total costs Total QALYs ICER per QALY gained 

Routine surveillance ******* ****  

Bevacizumab ******* **** £19,378 

Rucaparib ******* **** £6,119 

Olaparib+bevacizumab ******** **** £102,325 

Treatment Total costs Total QALYs ICER per QALY gained 

Routine surveillance ******* ****  

Bevacizumab ******* **** £42,862 

Rucaparib ******* **** £11,181 

Olaparib+bevacizumab ******** **** £76,287 

Treatment Total costs Total QALYs ICER per QALY gained 

Routine surveillance ******* ****  

Rucaparib ******* **** £20,918 

Bevacizumab ******* **** Dominated 
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Table 53 EAG alternative base case 1 probabilistic results (fully incremental analysis), non-tBRCA/LOHlow, PAS price for rucaparib 

EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; PAS=Patient 
Access Scheme; QALYs=quality adjusted life year 

Table 54 EAG alternative base case 2 probabilistic results (fully incremental analysis), non-tBRCA/LOHlow, PAS price for rucaparib 

* Total costs and QALYs from B1, Table 48 as EAG base case 2 does not exist  
EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of heterozygosity; PAS=Patient 
Access Scheme; QALYs=quality adjusted life year 

 

Treatment Total costs Total QALYs ICER per QALY gained 

Routine surveillance ******* ****  

Bevacizumab ******* **** £33,480 

Rucaparib ******* **** £31,861 

Treatment Total costs Total QALYs ICER per QALY gained 

Routine surveillance* ******* ****  

Bevacizumab ******* **** £24,248 

Rucaparib ******* **** £42,967 
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6.6 Cost effectiveness conclusions 

This appraisal focuses on two subgroups of patients receiving maintenance treatment for 

advanced OC after response to first-line chemotherapy, namely the non-tBRCA/LOHhigh and 

non-tBRCA/LOHlow subgroups. Generating reliable survival estimates for these patients is 

challenging due to limited long-term clinical effectiveness data. The EAG has little confidence 

in the modelling approach chosen by the company to estimate PFS. In addition, the company’s 

early application of limiters casts doubt on the clinical plausibility of some OS and PFS2 

estimates. Further, company mortality hazards for patients treated with rucaparib (non-

tBRCA/LOHhigh subgroup only) are not supported by clinical evidence.  

The EAG has revised the company model by introducing alternative approaches to generating 

PFS estimates where appropriate and by setting more mortality hazards for patients treated 

with rucaparib so that they are never lower than mortality hazards for patients treated with 

olaparib+bevacizumab. The EAG acknowledges that these revisions have not fully resolved 

the issues relating to PFS, PFS2 and OS curves. The EAG has also revised drug cost 

estimates and utility values.  

The EAG highlights that relevant comparators are determined by whether patients have 

responded to induction treatment that included bevacizumab. The only relevant comparator 

for patients who have responded to induction treatment that did not include bevacizumab is 

routine surveillance. 

The EAG cautions that all ICERs per QALY gained may be subject to change when more 

mature clinical effectiveness data become available.  
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8 APPENDICES 

8.1 Appendix 1: PROs with rucaparib treatment  

Patient reported outcomes (PROs) measured using the following instruments in the ATHENA-

MONO trial:26 Functional Assessment of Cancer Therapy – Ovarian (FACT-O), Euro-Quality 

of life 5D-5L (EQ-5D-5L) index and Euro-Quality of life visual analog scale (EQ-VAS). All 

PROs were exploratory endpoints in the ATHENA-MONO trial.26 

PRO data were only reported by treatment arm for the ITT population and HRD cohort in the 

ATHENA-MONO trial,26 not by subgroup. PRO data are reported from the 23 March 2022 

interim analysis. The company reports (CS, pp56-57) that during the first 12 months of 

treatment, approximately 90% of patients completed the FACT-O and EQ-5D-5L 

questionnaires. The results were: 

 for FACT-O, the baseline total scores, range of total scores while on treatment and 
range of change from baseline scores were similar in both arms in both the ITT 
population and HRD cohort (CS, p56); the change in FACT-O total score was not 
clinically meaningful (±10 points) in either treatment arm.  

 regarding EQ-5D-5L, the baseline index scores, range of mean index scores while on 
treatment and range of change from baseline scores were similar in both arms in both 
the ITT population and HRD cohort (CS Table 21).  

 it is reported in the EPAR27 (p85) that patients treated with rucaparib did not show a 
statistically significantly mean change from baseline for EQ VAS score versus placebo 
in the ITT population; EQ VAS data for the HRD subgroup were not reported in the 
EPAR.27 

In addition to PROs while on treatment, PRO assessments were performed at End of 

Treatment, and at the SFU1 (28-day Safety Follow-up) and the SFU2 (5-month Safety Follow-

up). The company reported that the number of patients who provided PRO data at these 

timepoints was too small to draw conclusions from (response to clarification question A7). 
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8.2 Appendix 2: HRQoL associated with other maintenance treatments 

The company did not attempt to indirectly compare HRQoL data for patients treated with 

olaparib+bevacizumab or placebo+bevacizumab versus patients treated with rucaparib. The 

EAG recognises that comparisons were problematic since in the PAOLA-1 trial:29 

 disease-specific HRQoL was measured using different instruments (the European 
Organisation for Research and Treatment of Cancer QLQ-C30 and QLQ-OV28 
questionnaires) to the ATHENA-MONO trial26 (FACT-O questionnaire) 

 numerical EQ-5D-5L data were not available in the public domain at the time the 
company conducted its SLR (now available in the TA946 committee papers45). 

When comparing olaparib+bevacizumab versus placebo+bevacizumab, the EAG notes the 

following results were reported:  

 no clinically meaningful changes from baseline (±10 points) in QLQ-C30 and QLQ-
OV28 scores across timepoints (up to 2 years and at End of Treatment) in either 
treatment arm in either the ITT population or HRD cohort45,63,64 

 weighted EQ-5D-5L index scores were similar on treatment up to 2 years and at End 
of Treatment in the HRD cohort;45,63 there was “no worsening/ deterioration in patients 
who received olaparib+bevacizumab versus those treated with placebo+bevacizumab” 
in the ITT population.63 
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8.3 Appendix 3: Safety and tolerability of rucaparib versus placebo  

A high proportion ( 60%) of patients treated with rucaparib in the ATHENA-MONO trial26 had 

a TEAE of any-grade, Grade -reduction/interruption (Table 

55). The incidence of serious TEAEs and TEAEs leading to discontinuation of rucaparib were 

notably lower (90/425 [21.2%] and 50/425 [11.8%], respectively) than TEAEs of any-grade, 

s or TEAEs leading to dose-reduction/interruption. As a proportion of TEAEs, 

most ( 80%) reported in the rucaparib arm were also treatment-related, except for treatment-

related serious TEAEs (<40%, see CS, Table 32). Only two TEAEs resulted in death for 

patients treated with rucaparib, neither death was considered to be treatment-related (CS, 

p91).  

patients in any treatment arm were also the most frequently reported any-grade TEAEs and 

Grade Table 55). As a proportion of TEAEs, most ( 80%) reported in the rucaparib 

arm were also treatment-related (see EPAR,27 Table 36). 

Table 55 Most common adverse events reported in the ATHENA-MONO trial 

TEAEs, n (%)  Rucaparib (n=425) Placebo (n=110) 

Any 
grade 

 Modify 
dose a 

Any 
grade 

 Modify 
dose a 

Any 411 (96.7) 257 (60.5) 271 (63.8)  102 (92.7) 25 (22.7)  24 (21.8) 

Nausea  239 (56.2) 8 (1.9) 47 (11.1) 33 (30.0) 0 1 (0.9) 

Asthenia/fatigue  237 (55.8) 21 (4.9) 56 (13.2) 41 (37.3)  1 (0.9) 7 (6.4) 

Anaemia/decreased 
haemoglobin  

198 (46.6)  122 (28.7)  120 (28.2) 10 (9.1)  0 1 (0.9) 

Increased ALT/AST 181 (42.6)  45 (10.6) 53 (12.5) 9 (8.2) 1 (0.9)  1 (0.9) 

Neutropenia/decreased 
neutrophil count  

118 (27.8) 62 (14.6) 67 (15.8) 8 (7.3) 1 (0.9)  2 (1.8) 

Abdominal pain 106 (24.9)  2 (0.5)  ******* 31 (28.2)  2 (1.8)  * 
a AE leading to dose-reduction/interruption 
ALT=alanine transaminase; AST=aspartate transaminase; TEAE=treatment-emergent adverse event 
Source: CS, Table 34 and Table 35 and CSR,36 Table 14.3.1.11.1 
 

TEAEs by age group were not reported in the CS but as reported in the EPAR27 (Table 48, 

Table 49 and p127), Grade  TEAEs leading to dose modifications (i.e., 

treatment interruptions/dose reductions) were more frequent in older patients. The incidence 

of some specific types of AEs, including asthenia/fatigue, anaemia and increased ALT/AST 

were also reported to be more frequent in older patients.  
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8.4 Appendix 4: Safety and tolerability of rucaparib in relation to other 
maintenance treatments 

AE data presented in CS, Appendix D, Tables 9 and 10 relevant to this appraisal are 

summarised in Table 56. 

Table 56 ATHENA-MONO trial and PAOLA-1 trial adverse events summaries (overall safety 
populations) 

AEs, n (%) ATHENA-MONO PAOLA-1 

Rucaparib  

(n=427) 

Placebo 

(n=111) 

Olaparib+ 
bevacizumab  

(n=535) 

Placebo+ 
bevacizumab 

(n=267) 

Overall AEs 

Treatment emergent AEs  411 (96.7) 102 (92.7) 531 (99.3) 256 (95.9) 

  257 (60.5) 25 (22.7) 303 (56.6) 136 (50.9) 

Serious AEs  90 (21.2) 7 (6.4) 167 (31.2)  83 (31.1) 

Discontinuation due to AEs 50 (11.8) 6 (5.5) 109 (20.3) 15 (5.6) 

AEs leading to dose reduction  210 (49.4) 9 (8.2) 220 (41.1) 20 (7.5) 

AEs leading to dose interruption  258 (60.7) 22 (20.0) 291 (54.3) 65 (24.3) 

AEs leading to death  2 (0.5) 0 1 (0.2) 4 (1.5) 

Specific AEs (any grade) 

Nausea  239 (56.2) 33 (30) 285 (53.3)  58 (21.7) 

Asthenia/fatigue  237 (55.8) 41 (37.3) 283 (52.9)  86 (32.2) 

Anaemia  198 (46.6) 10 (9.1) 219 (40.9)  27 (10.1) 

Increased ALT/AST 181 (42.6) 9 (8.2) NR NR 

Neutropenia  118 (27.8) 8 (7.3) 95 (17.8) 42 (15.7) 

Abdominal pain  106 (24.9) 31 (28.2) 103 (19.2)  53 (19.9) 

Diarrhoea  102 (24.0) 23 (20.9) 98 (18.3)  45 (16.9) 

Thrombocytopenia  101 (23.8) 1 (0.9) 42 (7.9) 9 (3.4) 

Vomiting  100 (23.5) 13 (11.8) 117 (21.9)  29 (10.9) 

Arthralgia  86 (20.2) 25 (22.7) 116 (21.7)  64 (24.0) 

Headache  85 (20.0) 16 (4.5) 73 (13.6)  36 (13.5) 

Hypertension  ******** ******* 245 (45.8)  160 (59.9)  

Lymphopenia  ******* ******* 126 (23.6) 25 (9.4) 

AE=Adverse event; ALT=alanine transaminase; AST=aspartate transaminase; NR=not reported, assumed to be <20% 
Source: CS, Appendix D, Table 9 and Table 10, EPAR,27 Table 34 and Table 38 and CSR,36 Table 14.3.1.2.1 for ATHENA-MONO 
trial;26 CS, Appendix D, Table 9 and Table 10 and TA946 committee papers45 (AstraZeneca CS, Table 22 and p84) for PAOLA-
1 trial29 
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8.5 Appendix 5: impact of model errors on cost effectiveness results 

The individual impact of each error on cost effectiveness results is shown in Table 57. 

Table 57 Impact on ICER per QALY gained of EAG model corrections 

Issue 

Rucaparib versus comparator: ICER per QALY gained 

Non-tBRCA/LOHhigh subgroup Non-tBRCA/LOHlow subgroup 

Olaparib+ 

bevacizumab 

Bevacizumab Routine 
surveillance 

Bevacizumab Routine 
surveillance 

Company clarification base case £159,480* Dominant £5,785 Dominant £23,471 

First cycle treatment costs are not included for any treatment £151,458* Dominant £4,632 Dominant £20,175 

Incorrect implementation of AE discontinuation rate to estimate TTD for 
olaparib+bevacizumab and bevacizumab monotherapy  

£138,166* Dominant £4,637 Dominant £20,170 

Background mortality limiter has only been applied to OS curves, and 
correct mortality limiter for OS  

£151,369* Dominant £4,457 Dominant £19,452 

Cost of PLDH treatment is underestimated due to error in unit cost of 
vials 

£151,580* Dominant £4,636 Dominant £20,168 

Convert monthly background mortality rate to monthly probability of death £145,559* Dominant £5,596 Dominant £22,756 

EAG corrected base case £159,480* Dominant £5,785 Dominant £23,471 

* South west quadrant (i.e., less costly and less effective) 
AE=adverse events; EAG=External Assessment Group; ICER=incremental cost effectiveness ratio; non-tBRCA/LOHhigh=tumour without BReast Cancer gene mutation and with high loss of 
heterozygosity; non-tBRCA/LOHlow=tumour without BReast Cancer gene mutation and with low loss of heterozygosity; OS=overall survival; PLDH=pegylated liposomal doxorubicin hydrochloride; 
QALYs=quality adjusted life year; TTD=time to treatment discontinuation  
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8.6 Appendix 6: EAG revisions to the company model 

This appendix contains details of the changes that the EAG made to the company model.  

EAG revisions  Implementation instructions 

Set up In sheet ‘Results’ 

 

Paste the following table into cells U9:Y17 

Name Switch Description 

EAGcorr1_ 0 Correction: start treatment in cycle 0 

EAGcorr2_ 0 Correction: apply background mortality 
limiter to PFS and PFS2, and correct 
mortality limiter for OS 

EAGcorr3_ 0 Correction: use AE discontinuation rate and 
PFS progression rate to estimate TTD for 
olaparib+bevacizumab and bevacizumab  

EAGcorr4_ 0 Correction: PLDH vial size (50mg) unit cost 

EAGcorr5_ 0 Correction: Convert monthly background 
mortality rate to monthly probability of death 

EAGrev1_ 0 Remove bevacizumab induction cost 

EAGrev2_ 0 Adjust bevacizumab monotherapy to 7.5mg 
cost (bevacizumab mono only) 

EAGrev3_ 0 Remove RDI 

EAGrev4_ 0 
olaparib+bevacizumab OS hazards 

 

 

Use names in ‘Name’ column to name the cells in the ‘Switch’ column 

 

(Note: The EAG has used the existing drop down boxes in the 

company clarification model to implement PFS and utility value 
revisions) 

 

Correction: treatment to start 
in cycle 0 

In each sheet: ‘parSA_Pop1_Ruca’, ‘parSA_Pop1_RS’, 
‘parSA_Pop1_Bev’, ‘parSA_Pop1_OlaBev’, ‘parSA_Pop2_Ruca’, 
‘parSA_Pop2_RS’, ‘parSA_Pop2_Bev’ 

 

Set value in cell B40 =IF(EAGcorr1_=0,"",1) 

Set value in cell BH40 =IF(EAGcorr1_=0,"",1) 

Set value in cell BI40 =IF(EAGcorr1_=0,"",1) 

Set value in cell BK40 =IF(EAGcorr1_=0,"",1) 

 

Add the following named ranges with the scope specific to the relevant 
sheet 

 

EAG_m.c.Discount =parSA_Pop1_Ruca!$BH$40:$BH$640 

EAG_m.c.Discount =parSA_Pop1_RS!$BH$40:$BH$640 

EAG_m.c.Discount =parSA_Pop1_Bev!$BH$40:$BH$640 

EAG_m.c.Discount =parSA_Pop1_OlaBev!$BH$40:$BH$640 

EAG_m.c.Discount =parSA_Pop2_Ruca!$BH$40:$BH$640 

EAG_m.c.Discount =parSA_Pop2_RS!$BH$40:$BH$640 

EAG_m.c.Discount =parSA_Pop2_Bev!$BH$40:$BH$640 
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EAG_m.Horizon =parSA_Pop1_Ruca!$B$40:$B$640 

EAG_m.Horizon =parSA_Pop1_RS!$B$40:$B$640 

EAG_m.Horizon =parSA_Pop1_Bev!$B$40:$B$640 

EAG_m.Horizon =parSA_Pop1_OlaBev!$B$40:$B$640 

EAG_m.Horizon =parSA_Pop2_Ruca!$B$40:$B$640 

EAG_m.Horizon =parSA_Pop2_RS!$B$40:$B$640 

EAG_m.Horizon =parSA_Pop2_Bev!$B$40:$B$640 

 

Set value in cell Y10 
=IFS(EAGcorr1_=0,SUMPRODUCT(m.Horizon,AH41:AH640)*$N$12+ 

SUMPRODUCT(m.Horizon,$AH$41:$AH$640,$K$41:$K$640)*$N$14, 

EAGcorr1_=1,SUMPRODUCT(EAG_m.Horizon,AH40:AH640)*$N$12+ 

SUMPRODUCT(EAG_m.Horizon,$AH$40:$AH$640,$K$40:$K$640)*$N
$14) 

 

Set value in cell Z10 

=IFS(EAGcorr1_=0,SUMPRODUCT(m.Horizon,AH41:AH640,m.c.Disco
unt)*$N$12+ 

SUMPRODUCT(m.Horizon,$AH$41:$AH$640,$K$41:$K$640,m.c.Disco
unt)*$N$14, 

EAGcorr1_=1,SUMPRODUCT(EAG_m.Horizon,AH40:AH640,EAG_m.c.
Discount)*$N$12+ 

SUMPRODUCT(EAG_m.Horizon,$AH$40:$AH$640,$K$40:$K$640,EA
G_m.c.Discount)*$N$14) 

 

Set value in cell Y11  

=IFS(EAGcorr1_=0,(SUMPRODUCT(m.Horizon,$AH$41:$AH$640,$BK
$41:$BK$640*$J$41:$J$640)*$N$13+ 

SUMPRODUCT(m.Horizon,$AH$41:$AH$640,$BK$41:$BK$640*$K$41
:$K$640)*$N$15), 

EAGcorr1_=1,(SUMPRODUCT(EAG_m.Horizon,$AH$40:$AH$640,$BK
$40:$BK$640*$J$40:$J$640)*$N$13+ 

SUMPRODUCT(EAG_m.Horizon,$AH$40:$AH$640,$BK$40:$BK$640*
$K$40:$K$640)*$N$15)) 

 

Set value in cell Z11  

=IFS(EAGcorr1_=0,(SUMPRODUCT(m.Horizon,$AH$41:$AH$640,$BK
$41:$BK$640*$J$41:$J$640,m.c.Discount)*$N$13+ 

SUMPRODUCT(m.Horizon,$AH$41:$AH$640,$BK$41:$BK$640*$K$41
:$K$640,m.c.Discount)*$N$15), 

EAGcorr1_=1,(SUMPRODUCT(EAG_m.Horizon,$AH$40:$AH$640,$BK
$40:$BK$640*$J$40:$J$640,EAG_m.c.Discount)*$N$13+ 

SUMPRODUCT(EAG_m.Horizon,$AH$40:$AH$640,$BK$40:$BK$640*
$K$40:$K$640,EAG_m.c.Discount)*$N$15)) 

Correction: use AE 
discontinuation rate and PFS 
progression rate to estimate 
TTD for olaparib+bevacizumab 
and bevacizumab 

In sheet: ‘Surv_Pop1’ 

 

Set value in cell AN35  

=IFS(EAGcorr3_=0,CHOOSE(AN$19,AD35,(1-$AN$26)^F35), 

AND(EAGcorr3_=1,F35=0),1, 

AND(EAGcorr3_=1,F35>0),AN34*((AD35/AD34)-$AN$26)) 

 

Copy formula in cell AN35 and paste to range AN35:AN635 

 

Set value in cell AO35  

= IFS(EAGcorr3_=0,CHOOSE(AO$19,AE35,(1-$AO$26)^F35), 

AND(EAGcorr3_=1,F35=0),1, 

AND(EAGcorr3_=1,F35>0),AO34*((AE35/AE34)-$AO$26)) 
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Copy formula in cell AO35 and paste to range AO35:AO635 

 

In sheet: ‘Surv_Pop2’ 

 

Set value in cell AI35  

= IFS(EAGcorr3_=0,CHOOSE(AI$19,Y35,(1-$AI$26)^F35), 

AND(EAGcorr3_=1,F35=0),1, 

AND(EAGcorr3_=1,F35>0),AI34*((Y35/Y34)-$AI$26)) 

 

Copy formula in cell AI35 and paste to range AI35:AI635 

 

In each sheet: ‘parSA_Pop1_Bev’, ‘parSA_Pop1_OlaBev’, 
‘parSA_Pop2_Bev’ 

 

Set value in cell U41  

=IFS( 

EAGcorr3_=0,IF(J41,CHOOSE($D$10,S41,MIN(S41,U40*(1-
$U$36)),MIN(S41,MAX(S41,0))),0), 

AND(J41=TRUE,EAGcorr3_=1),P41, 

TRUE,0) 

 

Copy formula in cell U41 and paste to range U41:U640 

 

 

Correction: apply background 
mortality to PFS and PFS2, 
and correct application of 
background mortality in OS 

In sheet: ‘parSA_Pop1_Ruca’ 

 

Set value in cell S41  

=IFS(EAGcorr2_=0,MIN(R41,N41), 

AND(EAGcorr2_=1,$F40<=Survival!$I$65),MIN(R41,N41), 

AND(EAGcorr2_=1,$F40>Survival!$I$65),MIN(MIN(R41,N41),S40*(1-
V40))) 

 

Copy formula in cell S41 and paste to range S41:S640 

 

Set value in cell T41 
=IFS(EAGcorr2_=0,CHOOSE(SwitchOS_PFS,MAX(S41,MIN(O41,R41))
,MIN(R41,MAX(S41,O41))), 

EAGcorr2_=1,MIN(CHOOSE(SwitchOS_PFS,MAX(S41,MIN(O41,R41)),
MIN(R41,MAX(S41,O41))),T40*(1-V40))) 

 

Copy formula in cell T41 and paste to range T41:T640 

 

In sheet: ‘parSA_Pop1_RS’ 

 

Set value in cell S41  

=IFS(EAGcorr2_=0,MIN(R41,N41), 

EAGcorr2_=1,MIN(MIN(R41,N41),S40*(1-V40))) 

 

Copy formula in cell S41 and paste to range S41:S640 

 

Set value in cell T41 
=IFS(EAGcorr2_=0,CHOOSE(SwitchOS_PFS,MAX(S41,MIN(O41,R41))
,MIN(R41,MAX(S41,O41))), 

EAGcorr2_=1,MIN(CHOOSE(SwitchOS_PFS,MAX(S41,MIN(O41,R41)),
MIN(R41,MAX(S41,O41))),T40*(1-V40))) 
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Copy formula in cell T41 and paste to range T41:T640 

 

In sheet: ‘parSA_Pop1_Bev’ 

 

Set value in cell S41  

=IFS(EAGcorr2_=0,MIN(R41,N41), 

AND(EAGcorr2_=1,$F40<=Survival!$I$68),MIN(R41,N41), 

AND(EAGcorr2_=1,$F40>Survival!$I$68),MIN(MIN(R41,N41),S40*(1-
V40))) 

 

Copy formula in cell S41 and paste to range S41:S640 

 

Set value in cell T41 
=IFS(EAGcorr2_=0,CHOOSE(SwitchOS_PFS,MAX(S41,MIN(O41,R41))
,MIN(R41,MAX(S41,O41))), 

EAGcorr2_=1,MIN(CHOOSE(SwitchOS_PFS,MAX(S41,MIN(O41,R41)),
MIN(R41,MAX(S41,O41))),T40*(1-V40))) 

 

Copy formula in cell T41 and paste to range T41:T640 

 

In sheet: ‘parSA_Pop1_OlaBev’ 

 

Set value in cell S41  

=IFS(EAGcorr2_=0,MIN(R41,N41), 

AND(EAGcorr2_=1,$F40<=Survival!$I$69),MIN(R41,N41), 

AND(EAGcorr2_=1,$F40>Survival!$I$69),MIN(MIN(R41,N41),S40*(1-
V40))) 

 

Copy formula in cell S41 and paste to range S41:S640 

 

Set value in cell T41 
=IFS(EAGcorr2_=0,CHOOSE(SwitchOS_PFS,MAX(S41,MIN(O41,R41))
,MIN(R41,MAX(S41,O41))), 

EAGcorr2_=1,MIN(CHOOSE(SwitchOS_PFS,MAX(S41,MIN(O41,R41)),
MIN(R41,MAX(S41,O41))),T40*(1-V40))) 

 

Copy formula in cell T41 and paste to range T41:T640 

 

In sheet: ‘parSA_Pop2_Ruca’ 

 

Set value in cell S41  

=IFS(EAGcorr2_=0,MIN(R41,N41), 

EAGcorr2_=1,MIN(MIN(R41,N41),S40*(1-V40))) 

 

Copy formula in cell S41 and paste to range S41:S640 

 

Set value in cell T41 
=IFS(EAGcorr2_=0,CHOOSE(SwitchOS_PFS,MAX(S41,MIN(O41,R41))
,MIN(R41,MAX(S41,O41))), 

EAGcorr2_=1,MIN(CHOOSE(SwitchOS_PFS,MAX(S41,MIN(O41,R41)),
MIN(R41,MAX(S41,O41))),T40*(1-V40))) 

 

Copy formula in cell T41 and paste to range T41:T640 

 

In sheet: ‘parSA_Pop2_RS’ 
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Set value in cell S41  

=IFS(EAGcorr2_=0,MIN(R41,N41), 

EAGcorr2_=1,MIN(MIN(R41,N41),S40*(1-V40))) 

 

Copy formula in cell S41 and paste to range S41:S640 

 

Set value in cell T41 
=IFS(EAGcorr2_=0,CHOOSE(SwitchOS_PFS,MAX(S41,MIN(O41,R41))
,MIN(R41,MAX(S41,O41))), 

EAGcorr2_=1,MIN(CHOOSE(SwitchOS_PFS,MAX(S41,MIN(O41,R41)),
MIN(R41,MAX(S41,O41))),T40*(1-V40))) 

 

Copy formula in cell T41 and paste to range T41:T640 

 

In sheet: ‘parSA_Pop2_Bev’ 

 

Set value in cell S41  

=IFS(EAGcorr2_=0,MIN(R41,N41), 

AND(EAGcorr2_=1,$F40<=Survival!$I$140),MIN(R41,N41), 

AND(EAGcorr2_=1,$F40>Survival!$I$140),MIN(MIN(R41,N41),S40*(1-
V40))) 

 

Copy formula in cell S41 and paste to range S41:S640 

 

Set value in cell T41 
=IFS(EAGcorr2_=0,CHOOSE(SwitchOS_PFS,MAX(S41,MIN(O41,R41))
,MIN(R41,MAX(S41,O41))), 

EAGcorr2_=1,MIN(CHOOSE(SwitchOS_PFS,MAX(S41,MIN(O41,R41)),
MIN(R41,MAX(S41,O41))),T40*(1-V40))) 

 

Copy formula in cell T41 and paste to range T41:T640 

 

In each sheet: ‘parSA_Pop1_Ruca’, ‘parSA_Pop1_RS’, 
‘parSA_Pop1_Bev’, ‘parSA_Pop1_OlaBev’, ‘parSA_Pop2_Ruca’, 
‘parSA_Pop2_RS’, ‘parSA_Pop2_Bev’ 

 

Set value in cell R41 

=IFS(EAGcorr2_=0,CHOOSE(SwitchOS_PFS,R40*MIN(M41/M40,1-
V41),IF(ROUND(M41,5)>=N41,R40*MIN(M41/M40,1-V41),IF((1-
N41/N40)<V41,R40*(1-V41),N41))), 

EAGcorr2_=1,CHOOSE(SwitchOS_PFS,R40*MIN(M41/M40,1-
V40),IF(ROUND(M41,5)>=N41,R40*MIN(M41/M40,1-V40),IF((1-
N41/N40)<V40,R40*(1-V40),N41)))) 

 

Copy formula in cell R41 and paste to range R41:R640 

 

 

Correction: PLDH vial size 
(50mg) unit cost 

In sheet: ‘Costs’ 

 

Set value in cell H134 =IF(EAGcorr4_=0,2,1) 

Set value in cell I134 =IF(EAGcorr4_=0,100,50) 
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Correction: Convert monthly 
background mortality rate to 
monthly probability of death 

In sheet: ‘IntermediateCalcs’ 

 

Set value in cell H49:H149 

=IFS(EAGcorr5_=0, IFERROR(-LN(1-G49:G149)*1/MonthsInYear,1), 

EAGcorr5_=1, 1-EXP(-IFERROR(-LN(1-G49:G149)*1/MonthsInYear,1))) 

 

Remove bevacizumab 
induction cost 

In each sheet: ‘parSA_Pop1_Ruca’, ‘parSA_Pop1_RS’, 
‘parSA_Pop1_Bev’, ‘parSA_Pop1_OlaBev’, ‘parSA_Pop2_Ruca’, 
‘parSA_Pop2_RS’, ‘parSA_Pop2_Bev’ 

 

Set value in cell Y23:Z23 
=(INDEX(c.Induction,D9)*AH40)*IF(EAGrev1_=0,1,0) 

 

Use 7.5mg/kg costs for 
bevacizumab (bevacizumab 
monotherapy only) 

 

In file: ‘ID5100_EAG bev 7.5mgkg dose calculator.xlsx’ 

 

Copy cells B3:L55 

 

In sheet ‘DrugCostCalcs’ 

 

Paste values into cells N6:X58 

 

In sheet ‘Parameters’ 

 

Copy row 661 

Paste into row 701 

Set value in cell E701 = 26 

Set value in cell F701 = “Bev 7.5mg/kg drug cost” 

Set value in cell G701 = “c.Bev7.5” 

Set name in cell H701 to ‘c.Bev7.5’ 

Set formula in cell I701 = DrugCostCalcs!S7 

 

In sheet ‘Intermediate calcs’ 

 

Copy row 17 

Paste as values into row 42 

Set value in cell C42 = “Bevacizumab 7.5mg/kg” 

Set value in cell R42 
=IF(IntermediateCalcs!H42=0,0,Costs!$L$107)*IntermediateCalcs!G42*(
DaysInMonth/IntermediateCalcs!H42)  

 

In sheet ‘Costs’ 

 

Set value in cell L107 = c.Bev7.5 

 

Set value in cell K101 = IF(EAGrev2_=0,$K$107,$L$107) 

 

Set value in cell E24 
=IF(EAGrev2_=0,IntermediateCalcs!R17,IntermediateCalcs!R42)*INDE
X(c.dose.intensity,Costs!C24)*(1-INDEX(r.DrugDisc,Costs!C24)) 

 

Set value in cell E26 = 
IF(EAGrev2_=0,E24,IntermediateCalcs!R17*INDEX(c.dose.intensity,Co
sts!C24)*(1-INDEX(r.DrugDisc,Costs!C24))) 
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Edit the following named ranges with the scope set to ‘Workbook’ 

 

macro.psa.ran.paste = Parameters!$N$17:$N$701 

macro.psa.ran.copy = Parameters!$O$17:$O$701 

macro.PSArange = Parameters!$S$17:$S$701 

macro.DSArange = Parameters!$T$17:$T$701 

macro.DSA.flag = Parameters!$U$17:$U$701 

 

 

 

Remove RDI In sheet ‘Admin schedule’ 

 

Set value in cell I9 =IF(EAGrev3_=0, 82%, 100%) 

Set value in cell I10 =IF(EAGrev3_=0,96%,100%) 

Set value in cell I12 =IF(EAGrev3_=0,90.5%,100%) 

Set value in cell I13 =IF(EAGrev3_=0,96%,100%) 

Set value in cell I14 =IF(EAGrev3_=0,91.2%,100%) 

 

In sheet: ‘Parameters’ 

 

Set value in cell S586 =IF(EAGrev3_=0,1,0) 

 

Copy formula in cell S586 and paste to range S586:T587 

Copy formula in cell S586 and paste to range S589:T590 

 

 

olaparib+bevacizumab OS 
hazards (non-tBRCA/LOHhigh 
subgroup only) 

In sheet ‘Surv_Pop1’ 

 

Set value in cell V35 =AS35 

 

Set value in cell V36 = IFS(EAGrev4_=0, V35*(AS36/AS35), 

 EAGrev4_=1, V35*MIN(AS36/AS35,Z36/Z35)) 

 

Copy formula in cell V36 to range V36:V640 

 

 
 


