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Re.: “Vurderingsrapport”. Olaparib in early HER2- high-risk BRCAm breast cancer (OlympiA). 
 
 
AstraZeneca would like to thank the DMC for the opportunity to comment on the above report. Below are the major 
points/findings that we would like the DMC to take into consideration during the final evaluations of the OLYMPIA 
application.  
 
Costs 
 
TNBC population. 

The DMC excludes the costs of neoadjuvant pembrolizumab on the basis that the analysis focuses on the comparison 

of adjuvant treatments, and that patients in the olaparib arm are also expected to receive neoadjuvant pembrolizumab 

in Danish clinical practice. However, there are several potential uses of olaparib in the neoadjuvant and 

adjuvant TNBC setting: 

• as adjuvant monotherapy after chemotherapy in pembrolizumab-ineligible patients  

• as a replacement for adjuvant pembrolizumab in patients with gBRCAm TNBC  

• in patients considered unsuitable for further pembrolizumab  

• in combination with pembrolizumab after neoadjuvant pembrolizumab plus chemotherapy (a possibility 

according to DBCG guidance, although not explored in clinical trial settings). 

We therefore consider that the DMC’s assessment report does not fully reflect the range of clinically relevant uses of 

olaparib in Danish patients with TNBC. There is also a methodological inconsistency between the efficacy assumption 

applied and the costs included in the analysis. The assumed relative effect of pembrolizumab versus olaparib is based on 

the hazard ratio from KEYNOTE-522. That estimate reflects the effect of pembrolizumab administered in both the 

neoadjuvant and adjuvant phases. In the current cost comparison, however, only the cost of adjuvant pembrolizumab is 

included. The analysis therefore applies an efficacy estimate generated from a combined neoadjuvant-adjuvant regimen 

while including only part of the corresponding treatment cost. On this basis, the DMC’s base case for the TNBC 

population should be regarded as conservative. 

ER+/HER2- population. 

In a scenario analysis, the DMC compares a treatment sequence of olaparib followed by ribociclib with abemaciclib, 

stating that the purpose is to illustrate the costs of such a sequence relative to adjuvant abemaciclib under an 

assumption of equivalent efficacy. However, in this scenario, the intervention arm includes the additional treatment cost 

of ribociclib without reflecting any potential additional clinical benefit associated with the treatment sequence with 

olaparib followed by ribociclib. The scenario therefore applies a highly conservative assumption whereby extra cost is 

included for olaparib without any corresponding benefit. 

Serious Adverse Events:  

The DMC mentions concerns regarding the increased risk of developing new cancers during treatment with olaparib, 

particularly MDS/AML. This is listed in the olaparib summary of product characteristics as an adverse reaction under 



section 4.4 ‘Special warnings and precautions for use’. In the OlympiA study, few cases of MDS/AML were reported, and 

there was no difference between the two treatment arms, as also mentioned in table 18 of the ‘Vurderingsrapport’. 

 
We look forward to receive the final evaluation of the OlympiA application. 
 
 
Kind regards 
 

 
Søren Clausen 
 
AstraZeneca A/S 
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Prisinformation 

Amgros har følgende pris på Lynparza: 

Tabel 1: Aftalepris 

Lægemiddel Styrke (pakning) AIP (DKK) Nuværende SAIP (DKK) Rabat ift. AIP 

Lynparza 100 mg (56 stk.) 14.699,67 aaaaaaaaa aaaaaa 

Lynparza 150 mg (56 stk.) 14.705,89 aaaaaaaaa aaaaaa 
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Aftaleforhold 

Amgros har en eksisterende aftale på Lynparza. Aftalen gælder til den 31.03.2027 med mulighed for at 

forlænge i 2x6 måneder. Der er inkluderet mulighed for prisregulering i aftalen. 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

Konkurrencesituationen 

Lynparza vurderes på to patientpopulationer: 

• Patienter med dobbelt‑negativ brystkræft hvor Lynparza sammenlignes med Keytruda 
(pembrolizumab) (80 %) og capecitabin (20 %). 

• Patienter med ER+/HER2‑negativ brystkræft hvor Lynparza sammenlignes med Verzenios 
(abemaciclib). 

 
Tabel 2 viser lægemiddeludgifter i relation til andre lægemidler: 

Tabel 2: Lægemiddeludgifter pr. patient 

Lægemiddel Styrke (pakning) Dosering 
Pris pr. pakning 

(SAIP, DKK) 
Lægemiddeludgift 
pr. år (SAIP, DKK) 

Lynparza 150 mg (56 stk.) 600 mg dagligt, oral aaaaaaaaa aaaaaaa 

Keytruda 790 mg (1 stk.) 790 mg hver 6. uge, s.c.* aaaaaaaaa aaaaaaa 

Verzenios 150 mg (56 stk.) 300 mg dagligt, oral aaaaaaaa aaaaaaa 

*Max behandlingslængde for adjuverende behandling med Keytruda er 7 måneder (5 serier hver 6. uge), jf. Medicinrådets 
vurderingsrapport. 

 

Status fra andre lande 

Tabel 3: Status fra andre lande 

Land Status Link 

Norge Anbefalet Link til vurdering 

Sverige Anbefalet Link til vurdering 

England Anbefalet Link til vurdering 

Opsummering 

Amgros har en eksisterende aftale på Lynparza, der gælder til den 31.03.2027 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaaaaaaaaaa 

https://www.nyemetoder.no/metoder/olaparib-lynparza-indikasjon-viii/
https://www.tlv.se/beslut/beslut-lakemedel/begransad-subvention/arkiv/2023-10-20-lynparza-ingar-i-hogkostnadsskyddet-for-ytterligare-patientgrupper.html
https://www.nice.org.uk/guidance/ta886/chapter/1-Recommendations
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Figure 1. Proportion of female breast cancer by histological subtype 

 
Source: NCI SEER Program, 2018 -2022 [2] 

 

The prevalence of BRCAm breast cancer has been investigated in a published analysis 

conducted by AstraZeneca, which assessed the mutation status of tumours from patients 

across the US, Canada and Europe. This analysis indicated that 6.6–14.6% of breast 

tumours have detectable loss-of-function BRCA mutations; approximately 3–5% were of 

germline origin and at least 2% of somatic origin (Table 1)[3-5]. Similarly, studies 

examining the prevalence of gBRCAm in unselected European primary breast cancer 

patient populations, have reported that 1.7–7.3% of patients have gBRCAm disease and 

3% have sBRCAm disease.[6]  

Table 1. Prevalence of germline and somatic BRCAm in breast cancer 

Footnotes: aOnly loss of function mutations are counted. bBased on TCGA data. cBased on classification of 
samples analysed at Foundation Medicine (US) with computational algorithm to predict germline/somatic 
status according to Sun et al 2018[7]. Not all BRCA mutations were evaluable for germline/somatic origin 

The analysis conducted by AstraZeneca also demonstrates that the incidence of BRCA 

mutations is higher in TNBC patients compared with non-TNBC patients, including HR+ 

HER2- patients. Approximately 19% of TNBC tumours have detectable loss-of-function 

BRCA mutations (approximately 11–14% and 5–6% of germline and somatic origin 

respectively); contrastingly, approximately 4–8% of non-TNBC tumours have detectable 

loss-of-function BRCA mutations (approximately 3–4% and 2% of germline and somatic 

origin respectively) [3, 4]. Typically, mutation carrier patients are younger and have a 

family history of breast and/or ovarian cancer. Breast cancer diagnosis in women with 

gBRCAm disease occurs at a considerably younger age than in non- gBRCAm patients 

(including sBRCAm patients) [6]. A European study found the mean age at diagnosis to be 
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Since clinical experts estimate that on average ~80% of TNBC patients receive neo-

adjuvant and ~15% adjuvant treatment, this will in numbers mean 52 and 10 patients, 

respectively. Clinical experts further estimate that on average ~50% of these neo-

adjuvant, and ~90% of these adjuvant treated patients will be of high-risk, meaning 26 

and 9 TNBC patients, respectively, would be eligible for Olaparib (Figure 2).  

Similarly for HR+/HER2–, based on clinical experts’ input, on average ~10% of patients 

will receive neo-adjuvant and ~45% adjuvant treatment, meaning 13 and 56, 

respectively, and of these, ~90% neo-adjuvant and ~90% adjuvant will be of high-risk, 

resulting in 12 and 50 HR+/HER2– patients being eligible for Olaparib, respectively 

(Figure 2).  

 

The following definitions of high-risk disease has been considered/defined, which is in 

alignment with Danish guidelines for use of neoadjuvant or adjuvant chemotherapy: 

TNBC patients 

• tumour size >2 cm and/or positive lymph nodes at the time of diagnosis, 

following adjuvant chemotherapy 

• non-pCR post neoadjuvant treatment 

HR+/HER2– patients 

• tumour size >5 cm or ≥4 positive lymph nodes, or 1-3 positive lymph nodes in 

combination with a grade 3 malignancy at time of diagnosis, following adjuvant 

chemotherapy 

• residual cancer burden 2 or 3 post neoadjuvant treatment 

All patients may not be eligible for a PARPi, hence it is estimated that 80% of TNBC and 

70% HR+/HER2– patients will be suitable for olaparib regardless of whether a patient has 

received neo- or adjuvant treatment beforehand, meaning 21 and 7 TNBC patients, and 8 

neo-adjuvant and 35 adjuvant treated HR+/HER2– patients respectively. In total, 71 high-

risk gBRCAm HER2- negative patients are eligible for olaparib treatment (Figure 2).  

Figure 2. Estimated incidence of olaparib eligible, high-risk TNBC(A) and HR+/HER2- (B) gBRCAm 
patients in Denmark 

A) 
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carboplatin every 3 weeks in combination with paclitaxel weekly on days 1, 8, and 15 (4 

series in total).  

Adjuvant therapy 

The post-operative/post-neo- adjuvant treatment is organized according to whether the 

treatment achieves pCR and dependent on the neoadjuvant treatment given. In patients 

where treatment achieves pCR, patients are treated with radiotherapy if indicated. 

Adjuvant options for patients where pCR is not achieved (non-pCR) are Capecitabine, 

Pembrolizumab or a combination of both according to Danish Clinical Guidelines. For 

patients with gBRCAm, Olaparib is recommended as per guidelines. 

Adjuvant Capecitabine 

For TNBC patients with non-pCR, adjuvant treatment will consist of capecitabine (6-8 

series of 1,000 mg/m2, twice daily for 14 days followed by a one-week break) in addition 

to any radiotherapy. Capecitabine is used off-label after anthracycline and taxane failure 

in patients with TNBC [25], however consistent evidence of a treatment effect in this 

setting is lacking. Whereas in the CREATE-X study Capecitabine reduced the risk of 

recurrence and death in TNBC with non-pCR, in the CIBOMA Phase III trial, capecitabine 

did not significantly prolong DFS vs observation (HR=0.82; 95% CI 0.63, 1.06; p=0.136), 

and there was no statistically significant difference in OS between study arm and SOC 

(adjusted HR according to stratification factors 0.88; 95% CI 0.64, 1.23; p=0.456) [14]. In 

an exploratory analysis of CIBOMA, patients who received neoadjuvant chemotherapy 

and did not obtain a pCR, experienced no meaningful DFS benefit of taking capecitabine, 

compared to the observation patient group (HR=1.12; 95% CI 0.64, 1.97; p=0.68) [15]. 

Contrastingly, the Phase III CREATE-X trial assessing standard post-surgical treatment 

with or without capecitabine was terminated early after meeting its primary endpoint at 

the interim analysis [16]. In CREATE-X, DFS was longer in the capecitabine group than the 

control group (74.1% vs 67.6% of patients were alive and free from recurrence or second 

cancer at five years; p=0.01); patients who received capecitabine also experienced a 

greater five-year OS rate than the control group (89.2% vs 83.6%; p=0.01) [16].  

OlympiA and CREATE-X studies differ from each other on a number of important 

parameters that do not allow a formal indirect statistical comparison. The CREATE-X 

study randomised post-operative Asian HER-negative patients with non-pCR. In addition, 

there is a difference in the neoadjuvant treatment in both studies. Additionally, neither 

study does evaluate the effect of capecitabine in the gBRCAm subgroup and real-world 

data indicate that Capecitabine-treated TNBC patients with BRCAm tend to have a 

shorter IDFS, DDFS and OS than those with BRCAwt [17]. The DMC has earlier, at the 

time of the last application, agreed that capecitabine is not relevant as a comparator for 

this evaluation. 

(Neo-)Adjuvant Pembrolizumab 

Due to recent evidence provided by KEYNOTE-522 study, Pembrolizumab therapy is an 

additional option in the early neo-/adjuvant TNBC setting in Denmark. The DMC 

recommends weight-based administration of pembrolizumab and no further adjuvant 

pembrolizumab if pCR is achieved (see below), different to the trial. The 

recommendation is based on data from the phase 3, double-blind, randomized, placebo-
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controlled trial, investigating whether the addition of pembrolizumab to neoadjuvant 

chemotherapy would significantly increase the percentage of pCR in previously 

untreated stage II or stage III TNBC [18]. Patients were stratified before randomization 

on the basis of nodal status (positive or negative), tumour size (T1 [diameter, >1.0 cm to 

2.0 cm] to T2 [diameter, >2.0 cm to 5.0 cm] or T3 [diameter, >5.0 cm] to T4), and 

frequency of carboplatin administration (once weekly or once every 3 weeks). Patients 

were randomly assigned, in a 2:1 ratio, to the experimental arm, neoadjuvant 

pembrolizumab plus chemotherapy followed by adjuvant pembrolizumab, or the 

comparator arm, neoadjuvant placebo plus chemotherapy followed by adjuvant placebo. 

In the neoadjuvant phase, patients received four cycles of an intravenous infusion of 

pembrolizumab (200 mg) or placebo once every 3 weeks plus paclitaxel (80 mg per 

square meter of body-surface area once weekly) plus carboplatin (at a dose based on an 

area under the concentration–time curve of 5 mg per milliliter per minute once every 3 

weeks or 1.5 mg per milliliter per minute once weekly in the first 12 weeks) (first 

neoadjuvant treatment), followed by four cycles of pembrolizumab or placebo plus 

doxorubicin (60 mg per square meter) or epirubicin (90 mg per square meter) plus 

cyclophosphamide (600 mg per square meter once every 3 weeks in the subsequent 12 

weeks) (second neoadjuvant treatment). Patients who either completed or discontinued 

the first neoadjuvant treatment could start the second neoadjuvant treatment or 

undergo surgery, and those who completed or discontinued the second neoadjuvant 

treatment could undergo surgery. 

Patients underwent definitive surgery (breast conservation or mastectomy with sentinel 

lymph-node evaluation or axillary dissection) at 3 to 6 weeks after the last treatment 

cycle of the neoadjuvant phase. In the adjuvant phase, patients received radiation 

therapy as indicated and either pembrolizumab or placebo, administered once every 3 

weeks for up to nine cycles. Adjuvant therapy with capecitabine was not allowed.  

On April 27th 2023 The DMC made a partial approval of KEYNOTE 522: 

• DMC recommended pembrolizumab in combination with chemotherapy as 

neoadjuvant treatment followed by pembrolizumab monotherapy as adjuvant 

treatment after surgery for patients who do not achieve complete tumour 

shrinkage after surgery (non-pCR). The treatment is for patients with locally 

advanced or early triple-negative breast cancer who are at high-risk of recurrence.   

• DMC did not recommend pembrolizumab as adjuvant treatment (after surgery) 

for patients with locally advanced or early triple-negative breast cancer at high-

risk of recurrence who achieve complete tumour regression (pCR) after 

neoadjuvant treatment with pembrolizumab in combination with chemotherapy. 

HR+ 

At either part of the treatment journey HR+ HER2- patients should be treated with 

endocrine therapy. Antiresorptive therapy is indicated for patients ongoing on ovarian 

suppression. For most HR-positive, HER2-negative, screening-detected breast cancer, 

surgery is the initial treatment modality, whereas for selected patients, neoadjuvant 

systemic therapy may be preferred. The post-operative/post-neo- adjuvant treatment is 
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organized according to whether neoadjuvant treatment has been given and dependent 

on risk classification. 

Neoadjuvant Chemotherapy 

Neoadjuvant chemotherapy can be indicated instead of adjuvant chemotherapy, for 

patients with larger tumours or clinical nodal involvement and thus high risk of 

recurrence or death (T0-3, N2, M0). Other indicators are cases where knowledge of 

prognostic index or genomic factors is absent or where preoperative treatment is 

considered beneficial for assessing treatment responses and optimizing surgical 

outcomes. Neoadjuvant chemotherapy consists of eight cycles of anthracyclines and 

taxanes, which can be given dose dense. 

Adjuvant endocrine therapy (in combination with CDK4/6 inhibitors) 

Type and length (5-10 yrs) of adjuvant endocrine therapy (primarily aromatase inhibitors 

or tamoxifen, selectively exemestane), primarily dependents on menopausal status, age, 

prognosis or comorbidity and is selectively combined with GnRH agonists (goserelin) to 

reach ovarian suppression. PSI score assessments can indicate the need for adjuvant 

chemotherapy in addition to endocrine therapy [19].  

The addition of targeted therapy is recommended for selected patients with genetic 

mutations in BRCA1/2 or a high risk of recurrence. For high-risk patients with gBRCAm, 

Olaparib is recommended in the guidelines. Based on the monarchE study [20-22], two 

years of CDK4/6 inhibitor abemaciclib is recommended in addition to endocrine 

treatment for high-risk patients after completion of primary treatment with surgery, 

(neo)adjuvant chemotherapy and radiotherapy by guidelines and DMC [23, 24]. Patients 

must meet the following high-risk criteria:  

• macrometastases in 2 sentinel nodes (axillary lymph node dissection) 

• lymph node-positive disease and a tumour ≥ 5 cm or grade 3  

• ≥ 4 positive lymph nodes (pN2-3) 

In postmenopausal women with 1-3 positive lymph nodes, consideration should be taken 

when it comes to patient's expected remaining lifetime, and therefore abemaciclib is 

only recommended for patients with a PSI score = 4. [23, 24]  

Adjuvant Chemotherapy 

Generally, HR+ HER2- patients with a need for chemotherapy treatment and with T1-2, 

N0-1, M0 are indicated 6 cycles of adjuvant chemotherapy with taxanes or 

anthracyclines sequentially given or 6 cycles of docetaxel and cyclophosphamide.   

Premenopausal patients with lymph node spread but unknown pN stage are 

recommended 8 cycles of chemotherapy (ddEC followed by paclitaxel – or vice versa).  

Postmenopausal patients with 1-2 positive SNs, but unknown pN stage, are treated 

according to PSI, (unknown pN stage classified as min PSI 2). For patients with PSI 2, 

PAM50 can be used as a guide for the selection of chemotherapy). For patients with PSI 

2 and non-luminal A subtype, 6 series of chemotherapy (DC or EC/pac) are 

recommended. Patients with PSI 3-4 are recommended 8 series of chemotherapy (ddEC 

followed by paclitaxel – or vice versa. 
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are known to include the presence of residual disease after surgery [30, 31], and gene 

expression profiles or molecular recurrence scores [26]. Furthermore, whilst the use of 

the CPS&EG score potentially defines a narrower population of HR+/HER2– patients than 

would occur in clinical practice, the intent of the CPS&EG score in determining risk status 

is aligned with that of the approaches used in clinical practice. Accordingly, Danish 

clinical experts also expressed that in real life clinical practice, more patients would have 

been regarded as high-risk based on local practice than the ones included in the OlympiA 

trial according to CPS&EG score. Nevertheless, Danish clinical experts confirmed that 

patients included in the OlympiA trial owns at least the same criteria that would have 

been regarded as high-risk according to local clinical practice in Denmark, but less strict 

would also have been sufficient, meaning that some relevant high-risk candidates for 

Olaparib was left out of the OlympiA study.  

To decide on pathological diagnosis of breast cancer and severeness, the Danish local 

practice is amongst others influenced by the World Health Organization (WHO) 

classification and AJCC TNM staging system; the AJCC TNM staging system describes 

tumour size (T), the spread of cancer to nearby lymph nodes (N) and the presence of 

metastases [32, 33]. The results of the OlympiA trial are by Danish clinical experts 

believed to be transferable to a high-risk population in Denmark in respect of the BRCAm 

status. The latter, regardless of HR status although HR-positive consisted of a smaller 

study group in OlympiA compared to real life, [29]. 

BRCA testing: 

Testing for BRCA is a well-established pathology procedure in Denmark. According to 

Danish guidelines, referral for testing occurs when the invasive tumor component is ER-

negative and HER2 normal and/or has “basal-like” gene expression. In conclusion, all 

TNBC breast cancer patients have for many years been refereed to BRCA testing. The 

guidelines mention the importance because pathogenic variants of the BRCA gene are 

not only associated with breast cancer but also increased risk of ovarian cancer and 

serous adenocarcinoma and can inform surgical procedures. [34]  

DMCG/DBCG guidelines 

Despite not yet being recommended by the DMC, olaparib is mentioned in the Danish 

guidelines from DMCG/DBCG as follows for TNBC patients: 



 

34 

 

The guidelines also mention the combination of olaparib and pembrolizumab, however, 

this regiment is not EMA or DMC approved and should be considered off-label. 

Olaparib, given together with anti-hormone therapy, is also recommended for patients 

with gBRCAm HR+ HER2- disease and high risk of recurrence, who have received: 

• adjuvant chemotherapy and radiotherapy, ≥4 N+ at the time of diagnosis, or  

• NACT and subsequently have non-pCR.[23]  

 

 

3.5 Choice of comparator(s)  

TNBC 

The active comparator for this application is pembrolizumab (Table 5) while placebo is 

the comparator in the OlympiA trial. No treatment besides of olaparib is currently EMA-

approved or recommended by DMC for adjuvant treatment of early high-risk TNBC 

breast cancer with BRCA1/2- mutations and who previously has been treated with 

neoadjuvant or adjuvant chemotherapy. The treatment effect of capecitabine and 

pembrolizumab in gBRCAm patients is not well documented. Capecitabine is not 

indicated in the OlympiA setting and not assessed by DMC but was use as comparator in 

the DMC validation of pembrolizumab. The DMC recommends pembrolizumab in 

combination with chemotherapy as neoadjuvant treatment followed by pembrolizumab 

monotherapy as adjuvant treatment after surgery for patients who do not achieve 

complete tumour shrinkage after surgery (non-pCR). The treatment is for patients with 

locally advanced or early TNBC who are at high-risk of recurrence.  

The below table has only been filled out for pembrolizumab and not for placebo 

(comparator arm in OlympiA). 
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Figure 3. Treatment pathway in the cost-effectiveness model 

 

In the TNBC population, the risk of recurrence is higher during the first 5 years after 

diagnosis, with a significant decrease and plateauing of the recurrence rate thereafter 

[35-38]. Sopik et al presents the annual rate of disease recurrence following diagnosis of 

invasive breast cancer in 2 312 patients treated at Women’s College hospital, Toronto, 

Canada. In this study, all distant recurrences for TNBC occurred in the first six years 

following diagnosis. For HR+ disease, the distant recurrences occurred at an 

approximately constant rate throughout the 20-year follow-up. The difference in 

recurrence pattern was also validated by two Danish breast cancer experts, who 

confirmed that recurrence is rare for TNBC patients after 5 years, while HER2-/HR+ 

patients have a lifetime risk of recurrence [39]. 

4.1 Model structure 

A five-state semi-Markov model was developed in Microsoft Excel®. The five health 

states in the model are ‘IDFS’, ‘non-mBC’, ‘early onset mBC’, ‘late onset mBC’ and 

‘Death’. A schematic of the model state structure is presented in Figure 4.  
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Figure 4. Schematic of model diagram 

 

Footnote: The TP(X) refers to the transition number in the Excel model  

 

The model is ‘Semi-Markov’ as the transition probabilities between states can vary based 

on the time-spent in each health-state. In the Excel model, this is modelled using tunnel 

states that track the time spent in each state over time.  

The health states are defined as follows:  

• IDFS – invasive disease-free survival: A state where patients are free of disease 

recurrence (metastatic or non-metastatic disease) having previously completed local 

treatment and adjuvant or neoadjuvant chemotherapy. 

• Non-mBC: A state where patients have experienced local or regional ipsilateral 

recurrence or have contralateral invasive breast cancer. Patients are assumed to 

undergo further surgery, radiotherapy and/or drug therapy to treat the recurrence 

of disease. 

• Early onset mBC: A state where patients have experienced distant recurrence during 

the first 2 years after completing local treatment (i.e., recurrence during the first 2 

years of the time horizon). Following the definition of distant disease-free survival in 

OlympiA, distant recurrence includes new primary non-breast invasive malignancies 

as well as CNS and non-CNS distant mBC. As mBC is considered incurable, all patients 

that enter this state are assumed to receive palliative surgery, radiotherapy and/or 

drug therapy. 

• Late onset mBC: A state where patients have experienced a distant recurrence 

event beyond the first 2 years after completing local treatment (i.e., recurrence after 

the first 2 years of the time horizon). As with early onset mBC, patients that enter 

the late onset state are assumed to receive palliative surgery, radiotherapy and/or 

drug therapy. 

• Death: Absorbing state for deaths from any cause. 

A classification of non-metastatic and metastatic recurrence closely follows the endpoint 

definitions of IDFS (primary) and DDFS (secondary) in OlympiA [29]. These endpoints 

were based on the standardized definitions for disease- and distant-free survival as 
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6. Efficacy  

6.1 Efficacy of olaparib vs. placebo for adjuvant treatment of 

patients with gBRCA1/2-mutations who have high-risk 

early TNBC previously treated with neoadjuvant or 

adjuvant chemotherapy  

6.1.1 Relevant studies 

OlympiA is a phase III, double-blind, parallel group, placebo controlled, multicentre 

randomized controlled trial. The OlympiA trial is coordinated by the Breast International 

Group (BIG) in partnership with NRG Oncology, the US National Cancer Institute (NCI), 

the Frontier Science & Technology Research Foundation (FSTRF), AstraZeneca and MSD. 

BIG is an international not-for-profit organisation for academic breast cancer research 

groups from around the world, based in Brussels, Belgium. OlympiA aimed to assess the 

efficacy and safety of olaparib (300 mg twice daily for one year) versus placebo as an 

adjuvant treatment in the selected patient population (Figure 5, Table 12). A total of 

1836 patients were randomized 1:1 to either study arm based on inclusion/exclusion 

criteria as described in Figure 5. Patients were stratified based on HR status (ER and/or 

PR-positive/HER2-negative vs. TNBC), chemotherapy type (neoadjuvant vs. adjuvant), 

and the prior use of platinum therapy for current breast cancer (yes vs. no). Following 

the first dose of olaparib or placebo, patients were treated until recurrence of disease, 

diagnosis of a second primary malignancy, treatment discontinuation or treatment 

completion. Treatment duration was for up to a maximum of 12 months. The primary 

measure for olaparib efficacy was IDFS (Figure 5). Secondary endpoints included: 

• OS 

• DDFS 

• Incidence of new primary breast or ovarian cancers. 

 

Figure 5. OlympiA study 

 

Source: [4, 30]. 
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Subgroup analysis of IDFS (DCO3) 

For all categories of IDFS (invasive loco-regional, distant recurrence, contralateral 

invasive breast cancer, second primary non-breast invasive malignancy, or death from 

any cause), the incidence was either lower in the olaparib arm compared to the placebo 

arm or similar in both arms (Figure 7). In the subgroup analysis conducted to assess 

consistency of treatment across a range of clinical, prognostic, and demographic 

characteristics, it was demonstrated that the IDFS benefit remaining consistent across 

stratification and prespecified subgroups, including prior chemotherapy (neoadjuvant 

versus adjuvant), prior platinum therapy use, HR status, and BRCA status (BRCA1m vs. 

BRCA2m). These data underline how severe recurrence can be in patients with gBRCAm, 

high-risk, HER2-negative early breast cancer and the importance of an effective 

treatment in preventing recurrence. 

Figure 7. Subgroup analysis of IDFS (DCO3) 

 

Source: DCO3: San Antonio 2024 [47] 

 

IDFS in TNBC (DCO3)  

In addition to the analyses of the ITT population, additional subgroup analyses were 

undertaken based on prior chemotherapy status, prior platinum therapy use, HR status 

and BRCA mutation type. The subgroup analyses demonstrate a consistent treatment 

benefit of olaparib over placebo, with results consistent with the analysis of IDFS, DDFS 

and OS in the ITT population. Subgroup analysis of the TNBC population has identical 

outcome as ITT, and the outcome in the HR+/HER2- subgroup is similar. See below for 

KM plot (Figure 8). 
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Figure 8. IDFS in the TNBC (top) and HR+/HER2- (bottom) subgroups 

 

 
Source: DCO3: San Antonio 2024 [47] 

6.1.4.2 OS (DCO3) 

At DCO3, the OS data were 10.0% mature (184 events/1,836 patients). These 

data suggest that, in patients with gBRCAm, high-risk, HER2-negative, early 

breast cancer, olaparib treatment provides a statistically significant 

improvement in OS, compared with placebo (Figure 9): 

• The HR for OS favoured olaparib (HR= 0.72; 95 CI 0.56, 0.93). 

indicating a 28% reduction in risk of death for patients treated with olaparib vs 
placebo. 

• Median follow-up for OS was 6.1 years  

 

The efficacy demonstrated in the IDFS outcome measure was supported by secondary 
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endpoints.  

Figure 9. Kaplan-Meier plot of OS in OlympiA, DCO3 (FAS) 

 

Source: DCO3 San Antonio 2024 [47] 

OS in Subgroups  

Figure 10. Subgroup analysis of OS 

 

Source: DCO3 San Antonio 2024 [47] 
 

The gBRCAm TNBC subgroup showed a 29% reduction in risk of death for patients treated 
with olaparib vs. placebo and is in line with ITT results (Figure 10, Figure 11). The 
HR+/HER2- subgroup showed a 19% reduction in risk of death for patients treated with 
olaparib vs. placebo, but the difference compared with the TNBC subgroup is not 
significant (P value: 0.67). 
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Figure 12. KM of DDFS (ITT) 

 
 
Footnotes: DCO3: Source: San Antonio 2024 [47] 
 
 

DDFS in Subgroups  

Below are the results from the individual subgroups. 

Figure 13. Subgroup analysis of DDFS 

 

Footnotes: DCO3: Source: San Antonio 2024 [47] 

6.1.5 Incidence of new primary breast or ovarian cancer (DCO3) 

At DCO3, the incidences of new primary contralateral breast cancers (invasive and non-

invasive), new primary ovarian cancer, new primary fallopian tube cancer and new 

primary peritoneal cancer, without considering competing risks, were generally low 

(<3%), but slightly numerically lower in the olaparib compared with the placebo arm 

(Table 20). 
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6.2 Efficacy of pembrolizumab in early TNBC. KeyNote-522 

6.2.1 Relevant studies KeyNote-522 

KEYNOTE-522 is a phase 3, double-blind, randomized, placebo-controlled trial. Patients 

were stratified before randomization based on nodal status (positive or negative), 

tumour size (T1 [diameter, >1.0 cm to 2.0 cm] to T2 [diameter, >2.0 cm to 5.0 cm] or T3 

[diameter, >5.0 cm] to T4 [locally advanced disease]), and frequency of carboplatin 

administration (once weekly or once every 3 weeks). Patients were randomly assigned, 

in a 2:1 ratio, to neoadjuvant pembrolizumab plus chemotherapy followed by adjuvant 

pembrolizumab (pembrolizumab–chemotherapy group) or neoadjuvant placebo plus 

chemotherapy followed by adjuvant placebo (placebo–chemotherapy group). 

Figure 14. Keynote-522 study design 

 

Footnotes: Neoadjuvant phase starts from first neoadjuvant treatment and ends after definitive surgery incl. 
post treatment. Adjuvant phase starts from first adjuvant treatment and is incl. radiation therapy and post 
treatment. Source: Adapted from Peters et al. 2020 

6.2.1.1 Event-Free Survival (EFS) 

The data-cut-off date was March 22, 2024 and the median follow-up was 75.1 months 

(range, 65.9 to 84.0). A total of 159 patients (20.3%) in the pembrolizumab–

chemotherapy arm vs. 114 patients (29.2%) in the placebo–chemotherapy group had an 

event or died (HR = 0.65; 95% CI, 0.51 to 0.83). The estimated 5-year EFS was 81.2% 

(78.3 to 83.8) in the pembrolizumab–chemotherapy group and 72.2% (67.4 to 76.4) in 

the placebo–chemotherapy arm. The most common first event in both arms was distant 

recurrence, with 77 events (9.8%) for the pembrolizumab–chemotherapy patients vs. 56 

events (14.4%) in the placebo–chemotherapy patient group. 

Subgroup analysis of EFS  

The effect was consistent across defined subgroup (Figure 15). 
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Figure 15. Subgroup plot EFS  

 

6.2.1.2 Secondary Endpoints OS 

At the DCO March 22, 2024, median follow-up (range) was 75.1 months (65.9-84.0), 115 

patients (14.7%) in the pembrolizumab group and 85 pts (21.8%) in the placebo arm had 

died; the HR was 0.66 (95% CI, 0.50-0.87; P=0.0015) The 60 months OS rate (95% CI) was 

86.6% (84.0-88.8) vs. 81.7% (77.5-85.2), respectively. The benefit of pembrolizumab on 

OS was generally consistent across prespecified subgroups, including those defined by 

PD-L1 expression and nodal status [42]. 

6.3 Olaparib compared to abemaciclib for early HER2- HR+ 

breast cancer 

6.3.1 Relevant studies 

 

 

For details about OlympiA study (ITT) see section 6.1.1      
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Furthermore, anchored MAIC analyses are not considered to be feasible approach to 

indirect comparison of olaparib with abemaciclib using IPD from OlympiA and 

comparator data from monarchE for the following reasons: 

• By matching the OlympiA Population to monarchE, any subsequent estimated

generated would be relevant to the comparator trial, and would not be aligned

with the OlympiA population

• gBRCAm status is a potential effect modifier for CDK4/6 inhibitors that cannot be

adjusted for, as all patients in OlympiA are gBRCA-mutated and the gBRCAm

status of patients in monarchE is unknown

6.3.2.1 Comparability of patients across studies 

Table 24. Baseline characteristics of patients in included studies for the comparative analysis of 

efficacy and safety. HR+. 

OlympiA (HR+) MonachE (ITT/HR+) (22) 

Olaparib Placebo (157) Abemacicli ET (2829) 

(168) b +ET 

(2808) 

Age (median) 42.0 42.0 51 (44-60) 51 (44-50) 

Sex (%) Female/Male 99.4/0.6 97.5/2.5 99.3/0.7 99.5/0.5 

Menopausal status % 43.5/56.5 43.5/56.5 

Pre/Post 

Prior platinum therapy 16.7 /83.3 14.6/85.4 NA NA 

Yes/No% 

BRCA mutated % 99.4 99.4 NA NA 

Race, n {%) 

White - - 69.3 69.9 

Asian - - 24.0 23.6 

Black/ African American ■ ■ 2.0 1.9 

Native Hawaiian/Pacific 
■ ■ 

0.1 0.1 

Islander 

American Indian/Alaska 
■ ■ 

2.3 2.1 

Native 

Other/Multiple ■ ■ 0.8 0.9 

Missing ■ ■ NA NA 

6.3.3 Comparability of study population(s) with Danish patients eligible for 

treatment 

The patient population in the cost-minimisation analysis of olaparib versus abemaciclib 

in HR+ patients, is based on the HR+ subgroup of the OlympiA study. In general, the 
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7. Comparative analyses of 

efficacy  
In the absence of head-to-head evidence comparing olaparib with 

pembrolizumab/capecitabine and abemaciclib, indirect treatment comparisons (ITC) 

were performed to estimate the relative treatment effect of the treatments (see 

Appendix C).  

8.   Modelling of efficacy in the 

health economic analysis 

8.1 Presentation of efficacy data from the clinical 

documentation used in the model 

The primary data source for the cost-effectiveness model is the OlympiA clinical trial [3, 

29]. The statistical analysis of OlympiA was conducted on patient-level data from the 

third interim OS analysis of the OlympiA trial (DCO3, 05 June 2024).  

In addition to the OlympiA trial data, the model uses data from external studies in 

BRCAm HER2-negative mBC to inform the modelling of survival from the ‘late onset mBC’ 

state. These include data from the OlympiAD (olaparib versus single chemotherapy) trial 

[49, 50] and the IMpassion 130 trial of atezolizumab in metastatic TNBC [51]. These 

external data sets are used as data to assess survival after ‘late onset’ mBC in OlympiA 

are not yet mature enough (median follow-up for IDFS was approximately 6 years at 

DCO3). 

To support the clinical plausibility of model extrapolations, the model further utilises all-

cause mortality life table data from Statistics Denmark to constrain the risk of death from 

any state to be greater than or equal to the background risk of death by age [52]. The 

Danish lifetables are also used to inform the transition from IDFS to death, which could 

not be modelled using OlympiA data due to low event numbers (n=2 for olaparib and 

n=0 for placebo). The background mortality risk is further adjusted for the excess 

mortality associated with germline BRCA mutations [53]. Further detail is provided in 

Appendix D.1. With the Semi-Markov state transition approach, the overall survival 

status of the cohort is modelled based on the transitions between states [54]. Whilst 

mortality data from OlympiA is used to inform the state transition risks from the ‘non-

metastatic’ and ‘early mBC’ states to death (e.g., time from distant mBC to death), the 

secondary endpoint of OS is not used as a clinical input to the model. The OS endpoint is 

instead used to validate the model predictions, and to ensure that the model accurately 

estimates the time from randomisation to death in OlympiA. Table 27 presents the 

clinical data from the OlympiA trial and the external data used in the model to estimate 

the risk of recurrencies and mortality over time.  
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Death (TP3) The risk of death without recurrence is 

modelled using all-cause mortality data 

from Statistics Denmark life tables 

The background mortality risk is 

matched on the age-, gender and BRCA 

status of the model population 

Danish general 

population 

mortality 

adjusted for 

excess 

mortality risk in 

BRCA patients 

using data from 

Mai et al [53] 

Non-mBC mBC 

(TP4) 

Time from non-metastatic disease 

recurrence to metastatic disease 

recurrence. Patients that died prior to 

metastatic diagnosis were censored at 

their event time 

The log-logistic distribution was used for 

long-term extrapolation 

OlympiA, DCO3 

Death 

(TP5) 

Time from non-metastatic disease 

recurrence to death. Patients that had 

metastatic recurrence were censored at 

their event time.  

The exponential distribution was used 

for long-term extrapolation 

OlympiA, DCO3 

Early onset mBC Death 

(TP6) 

Time from early metastatic disease 

recurrence to death.  

The exponential distribution was used 

for both arms for long-term 

extrapolation 

OlympiA, DCO3 

Late onset mBC Death 

(TP7) 

Time from first-line treatment to death 

in patients with mBC [external data] 

Final OS 

analysis of 

OlympiAD [50] 

A real-world 

study if CDK4/6 

inhibitor 

treatment in 

gBRCAm mBC 

using the 

Flatiron health 

data base [60].  

BRCAm 

subgroup of 

IMpassion 130 

clinical trial [51] 
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fatigue. Difference was the value for olaparib minus placebo. Source: AstraZeneca Data on File (OlympiA PRO 

Analysis DCO2) [62] 

 

Figure 19. Mean change from baseline through the different data collection time points for both 
the intervention and comparator 

 

10.2 Health state utility values (HSUVs) used in the health 

economic model 

10.2.1 HSUV calculation 

In OlympiA, HRQoL was assessed using the FACIT-Fatigue and EORTC QLQ-C30 

questionnaires, as described in Section 10.1. No EQ-5D-3L or EQ-5D-5L data were 

collected in the study.  

In the absence of EQ-5D-3L or EQ-5D-5L data, HSU values were estimated by mapping 

from the EORTC QLQ-C30 data collected at DCO1 of OIympiA using the published 

algorithm by Crott and Briggs (see Appendix K). These data were considered most robust 

and applicable source of HSU data for the IDFS state of the model given they are based 

on HRQoL data collected in patients with gBRCAm early breast cancer. Therefore, they 

were used in the base case analysis.  

As data were only routinely collected every 6 months up to recurrence or for a maximum 

of 2 years in OlympiA, the HSUs for AEs, metastatic and non-mBC were sourced from 

external data sources (Table 43). In the base case analysis, the HSUs for ‘early’ and ‘late’ 

onset mBC were based on data from Lidgren et al. [43]. The Lidgren study was selected 

because the reported values were relevant to the health state structure of the model. 

HSU values from Lloyd et al [63] were used in sensitivity analysis. 

The HSU for non-mBC was assumed the same as IDFS in the base case. This is supported 

by data from Lidgren et al that reported the same mean HSU value between patients 

with primary (i.e., IDFS) and non-mBC. 

The HSU values are age-adjusted using the general population HSU norm equation from 

Ara and Brazier et al [64]. 
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dose reduction. The distribution between the 150 mg and 100 mg packs is assumed to be 

reflected in the available sales data. These data implies that 60% of patients use the 150 

mg pack with a targeted dose of 600 mg daily and 40% use the 100 mg pack with a 

targeted dose of 400 mg daily. This distribution is applied in the base case and results in 

a 28-day treatment cost (AIP) with olaparib of 29 406.80 DKK (medicinpriser.dk February 

2026). The cost per model cycle (30.4375 days) is 31 966.77 DKK.  

The duration of treatment with adjuvant olaparib is modelled on the percentage of 

patients that remain on study drug in the olaparib arm of the OlympiA trial (Figure 20). 

This is estimated from the Kaplan-Meier probabilities for the time from randomisation to 

discontinuation of study drug from any cause.  

Figure 20. Kaplan-Meier probabilities of time to discontinuation of adjuvant olaparib in TNBC 
patients. 

 

The time to discontinuation data in OlympiA appropriately reflects the expected duration 

of adjuvant olaparib treatment and includes the impact of disease recurrence and AEs on 

the duration of treatment. 

In OlympiA, most patients completed up to 1 year of treatment (median time from first 

to last dose of 364.0 days)[3]. In DC01, of 911 patients treated, 5 had treatment 

durations, measured as the time from first to last dose, of at least 400 days. These longer 

than expected durations of treatment can be attributed to interruptions in the treatment 

course, with 4 of 5 patients having an actual duration (duration minutes time with dose 

interruptions) that ranged from 369 to 374 days. Therefore, in the model, the total 

duration of treatment is limited to 12 months, in line with the actual duration (excluding 

time with dose interruptions) in OlympiA and the recommended duration of adjuvant 

olaparib in early breast cancer. In the Excel model, the total cost of adjuvant olaparib is 

calculated as the monthly cost multiplied by the proportion on drug at the start of each 

month of the 12 cycles of treatment, e.g., from month 0 to month 11. The use of the 

start of cycle occupancy to model drug costs ensures that the model captures the costs 

of unused tablets for patients that discontinue treatment before completing each 

month’s supply of treatment. In addition, a monthly cost of a full blood count (408.20 

DKK) is included as treatment monitoring during the time when patients receive olaparib 

[70]. 
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Pembrolizumab (cost-minimisation analysis, TNBC population) 

To capture the treatment cost of pembrolizumab in the cost-minimisation analysis versus 

olaparib, the cost of the neoadjuvant treatment phase was derived separately and added 

to the cost of the adjuvant treatment phase. In the neoadjuvant setting patients should 

be treated with pembrolizumab 200 mg, intravenously, every 3 weeks for 8 treatment 

cycles or alternatively 400 mg every 6 weeks for 4 treatment cycles in combination with 

chemotherapy. The cost of chemotherapy was excluded from the cost-minimisation 

analysis since it was assumed that patients treated with adjuvant olaparib would also 

have received neoadjuvant chemotherapy. The duration of neoadjuvant treatment is 

modelled using the time to treatment discontinuation curve from KEYNOTE-522 

(reflecting 0.43 years of neoadjuvant treatment) [55]. In the adjuvant phase, patients 

should be treated with pembrolizumab 200 mg, intravenously, every 3 weeks for 9 

treatment cycles or alternatively 400 mg every 6 weeks over 5 treatment cycles. In 

KEYNOTE-522 the average time on adjuvant treatment was 0.32 years (3.84 months) 

[55]. KEYNOTE-522 did not present the duration of treatment curve for adjuvant 

pembrolizumab and therefore, the time to discontinuation curve of olaparib from 

OlympiA was used to estimate the time on treatment for patients receiving adjuvant 

pembrolizumab but a maximum treatment length of 3.84 months to reflect the 9 

treatment cycles was included. The adjuvant treatment costs were calculated in the 

same way as described for olaparib above. After discontinuation or completion of 

treatment with adjuvant pembrolizumab, patients are assumed to undergo watch and 

wait until recurrence. In addition, it is assumed that patients require a full blood count at 

each administration of pembrolizumab (408.20 DKK every 3 weeks) as treatment 

monitoring during the time the patients receive adjuvant pembrolizumab.  

Pembrolizumab is available in 100 mg vials (4 ml vials in the strength 25mg/ml) to a 21-

day treatment cost (AIP) of 42 241.06 DKK which results in a cost of 61 224.39 DKK per 

model cycle (30.4375 days) (medicinpriser.dk February 2026), with the fixed 200 mg dose 

used in KN522. In Danish clinical practice, weight-based dosing of pembrolizumab (2 

mg/kg) is recommended and have therefore been included as the base-case in the cost-

minimisation analysis. Applying weight-based dosing and the mean weight derived from 

the OlympiA clinical trial (68.7 kg), the 21-day treatment cost (AIP) is 41 354 DKK with 

wastage and 28 410.20 DKK without wastage, resulting in a cost per model cycle 

(30.4375 days) of 59 938.68 DKK with wastage and 41 177.88 DKK without wastage. The 

fixed dose of pembrolizumab is applied in a scenario analysis (Appendix Q). In the cost-

minimisation analysis for the TNBC population, pembrolizumab was included in the 

weighted comparator arm with capecitabine and represented 80% of the comparator.  

Capecitabine (cost-minimization analysis, TNBC population) 

The cost of capecitabine was included in the comparator arm of the cost-minimisation 

analysis for the TNBC population (weighted as 20% of the comparator arm in the 

adjuvant phase). The time to discontinuation curve for olaparib based on the OlympiA 

clinical trial was used as an estimation of the TTD curve and applying the treatment 

duration of 24 weeks (assuming 8 cycles of 21-day treatment cycles) based on the 

CREATE-X clinical trial [16]. The targeted does, based on Danish clinical practice, is 1 000 

mg per square meter of body surface area. Given the weight of the relevant patient 
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population, the targeted dose of capecitabine included in the cost-minimization analysis 

is 1 770 mg twice daily. The dose is distributed between tablets of 150 mg and 500 mg.  

Capecitabine is available as 150 mg, 300 mg and 500 mg packages with 60 or 120 tablets 

to a cost of 616 DKK (for 60 tablets), 567 DKK (for 60 tablet), and 539 DKK (for 120 

tablets), respectively. The cost per model cycle (30.4375 days) without wastage is 645.30 

DKK assuming the cost per mg of the 500 mg pack, and a cost per model cycle (30.4375 

days) with wastage of 1 380,17 DKK (assuming 2 tablets of 150 mg and 3 tablets of 500 

mg twice daily).    

Abemaciclib (cost-minimization analysis, HR+ population) 

In the cost-minimisation analysis for the HR+ population, the cost of abemaciclib was 

included for the comparator arm. The targeted dose of abemaciclib is 150 mg twice daily 

and patients are receiving treatment for two years. The cost of treatment was calculated 

based on the TTD curve derived from the MonarchE clinical trial as presented in the DMC 

report of the abemaciclib evaluation [24].  

 Abemaciclib is available in 50 mg, 100 mg and 150 mg packages with 56 tablets to a cost 

(AIP) of 17 325.48 DKK per pack. Given the targeted dose of 600 mg per day and since 

the 150 mg pack results in the lowest cost per mg, the 150 mg pack was included in the 

analysis and the cost per model cycle (30.4375 days) was 18 833,73 DKK with and 

without wastage.  

Treatment of non-metastatic and mBC 

Patients that enter the non-metastatic or metastatic disease states are assumed to 

receive additional treatment comprising surgical intervention, radiotherapy, and drug-

based intervention. The share of treatment depends on the health state (non-metastatic 

or metastatic) and prior adjuvant treatment (olaparib or watch and wait [in the cost-

minimisation analysis the share of treatments for the pembrolizumab arm is assumed 

the same as for olaparib]).  At the time of DCO2 of OlympiA, post-recurrence surgery had 

been reported in 53 of 143 olaparib patients and 79 of 218 placebo patients with any 

recurrence event (ITT population)[3, 62]. These included surgeries that were performed 

after recurrence for non-mBC and during the treatment of mBC. As noted in the OlympiA 

clinical study protocol, locoregional recurrence (non-mBC) was to be treated with 

curative intent, where possible [3]. For these patients, the aim of surgery is the complete 

resection of the tumour [71]. In patients with mBC, surgery is given with palliative intent 

and may be combined with stereotactic radiotherapy to manage the complications of 

brain or bone metastasis [72]. This was also validated by Danish clinical experts [39]. The 

type of surgery administered is therefore likely to differ by health state in the model. To 

reflect this, the model includes separate input parameters for the cost of surgery in non-

mBC and mBC. In OlympiA, radiotherapy was used to treat both non-mBC and mBC and 

was reported in 39 of 143 olaparib patients and 70 of 218 placebo patients with any 

recurrence event (ITT population) [3, 62]. Information on the dose of radiotherapy used 

in OlympiA was not available. The type of radiotherapy administered is likely to vary 

based on local practice and the tissue being targeted for treatment. As a simplifying 

assumption, the cost of radiotherapy was assumed to be the same across health states in 
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monthly cost of care is applied to the proportion of patients occupying each state over 

time. These costs are independent of treatment arm, such that the same healthcare 

costs apply to olaparib, watch and wait, and pembrolizumab patients who occupy the 

same state. As outlined previously, the lifetable approach is used to apply half-cycle 

correction to these costs.  

The monthly health state costs for IDFS are presented over the periods of years 0-1, 

years 1-5 and years 5 and beyond. This is to reflect the changing patterns of care over 

the course of follow-up for patients with IDFS. For the non-mBC, the patterns of care are 

expected to remain approximately constant over the first 5 years, while for the mBC 

health states, the patterns of care are expected to remain approximately constant over 

time. Table 127 in 0 summarises the health state costs and resource use in the base case. 

The resource use data was based on Danish clinical expert input [39]. Costs related to 

patient time and transport are presented in Section 11.7. 

11.5 Costs associated with management of adverse events 

The costs of treatment-related AEs in the adjuvant setting are included in the base case 

analysis. The costs of AEs for subsequent treatment lines are not considered on the basis 

that they are likely to be similar across arms and would thus have a minimal impact on 

results. The criteria applied for inclusion of AEs in the model was: 

• Severity Grade ≥3: AEs were included if they were classified as CTCAE Grade 3 or 

above. The costs of Grade 1 and 2 events are assumed to be negligible and omitted 

from the analysis. 

• Incidence of ≥3%: AE must have occurred in at least 3% of patients in either 

treatment arm. 

The cost of each AE included in the model are presented in Table 50. 

As presented in Appendix N, in the comparison with pembrolizumab/capecitabine, the 

user can either apply the same AEs and frequencies to the pembrolizumab/capecitabine 

arm as experienced by patients on olaparib in OlympiA or apply the AEs and frequencies 

as experienced by patients in the pembrolizumab arm in KEYNOTE 522 and patients in 

the capecitabine arm in CREATE-X (Schmid et al 2024 and Masuda et al. 2017) A similar 

approach was included in the HER2-/HR+ and the cost-minimisation analysis versus 

abemaciclib. The user could either apply the same AEs and frequencies to the 

abemaciclib arm as experienced by olaparib patients in the OlympiA clinical trial or apply 

the AEs and frequencies as experienced by abemaciclib patients in the MonarchE clinical 

trial [22]. For the additional AEs included for pembrolizumab, capecitabine and 

abemaciclib when applying the KEYNOTE 522, CREATE-X and MonarchE estimates, 

respectively, the cost per event is assumed to be represented by a visit to an oncologist 

(1 605.00 DKK, DRG: 23MA04, DRG-takster 2026 [67]). Scenarios where AEs in the 

pembrolizumab/capecitabine arm are derived from KEYNOTE 522 and CREATE-X, and 

where AEs in the abemaciclib arm are derived from MonarchE have been included in 

sensitivity analysis (Appendix Q). 
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• Patients with second primary malignancy. EXCEPTIONS are: 

1. adequately treated non-melanoma skin cancer, curatively treated in 
situ cancer of the cervix, Ductal Carcinoma in situ (DCIS) of the breast, 
stage 1 grade 1 endometrial carcinoma 

2. other solid tumours and lymphomas (without bone marrow 
involvement) diagnosed ≥ 5 years prior to randomisation and treated 
with no evidence of disease recurrence and for whom no more than 
one line of chemotherapy was applied. 

• Concomitant use of known strong CYP3A inhibitors or moderate 
CYP3A inhibitors. The required washout period prior to starting 
study treatment is 2 weeks. Concomitant use of known strong (e.g., 
phenobarbital, enzalutamide, phenytoin, rifampicin, rifabutin, 
rifapentine, carbamazepine, nevirapine and St John's Wort) or 
moderate CYP3A inducers (e.g., bosentan, efavirenz, modafinil). 
The required washout period prior to starting study treatment is 5 
weeks for enzalutamide or phenobarbital and 3 weeks for other 
agents. 

• Evidence of metastatic breast cancer 

Intervention Olaparib 300 mg bid. Following the first dose of treatment, patients 
were treated until recurrence of disease, diagnosis of a second primary 
malignancy, treatment discontinuation or treatment completion. 
Treatment duration was for up to a maximum of 12 months 

Comparator(s) Placebo bid 

Follow-up time The median duration of follow-up was 2.3 years for the olaparib arm 
and 2.5 years in the placebo arm 

Is the study used in 
the health economic 
model? 

Yes 

Primary, secondary 
and exploratory 
endpoints 

Primary endpoints: 

• Invasive Disease/Free Survival (IDFS) [Time Frame: From date of 
randomisation to data cut off: 27 March 2020 (approximately 5 
years 11 months)]  

An IDFS event is defined as the first occurrence of loco-regional or 
distant recurrence or new cancer or death from any cause. 

Secondary endpoints: 

1. Distant Disease-Free Survival (DDFS) [Time Frame: From date of 
randomisation to data cut off: 27 March 2020 (approximately 5 
years 11 months)] 

• A DDFS event is defined as documented evidence of first distant 
recurrence of breast cancer or death from any cause 

2. Overall Survival (OS) [Time Frame: From date of randomisation to 
data cut off: 27 March 2020 (approximately 5 years 11 months)] 

• An OS event is defined as death by any cause. 

3. Number of Participants With Contralateral Breast Cancers, New 
Primary Ovarian Cancer, New Primary Fallopian Tube Cancer and 
New Primary Peritoneal Cancer [Time Frame: From date of 
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randomisation to data cut off: 27 March 2020]  

• Number of patients with contralateral invasive breast cancer, 
contralateral non-invasive breast cancer, new primary ovarian 
cancer, new primary fallopian tube cancer and new primary 
peritoneal cancer. Analysis of contralateral breast cancers exclude 
patients with a bilateral mastectomy prior to randomisation. 
Analysis of new primary ovarian cancers excludes male patients 
and patients with a bilateral oophorectomy prior to randomisation. 
Analysis of new primary fallopian tube cancer excludes male 
patients and patients with a bilateral salpingectomy prior to 
randomisation. Analysis of new primary peritoneal cancers 
excludes male patients. 

4. Change From Baseline for FACIT-Fatigue (Functional Assessment 
of Chronic Illness Therapy-Fatigue) Score for Participants Who 
Completed Neoadjuvant Chemotherapy  

• Change from baseline for FACIT-Fatigue Score at 6 and 12 months 
for patients who completed neoadjuvant chemotherapy. Adjusted 
least-square mean changes and 95% Confidence Interval (CI) are 
obtained from mixed model for repeated measures (MMRM) 
analysis of the change from baseline. Only patients with evaluable 
baseline forms are included. FACIT-Fatigue score ranges from 0 to 
52 with higher score indicating less fatigue. 

5. Change From Baseline for FACIT-Fatigue (Functional Assessment 
of Chronic Illness Therapy-Fatigue) Score for Participants Who 
Completed Adjuvant Chemotherapy  

• Change from baseline for FACIT-Fatigue Score at 6 and 12 months 
for patients who completed adjuvant chemotherapy. Adjusted 
least-square mean changes and 95% CI are obtained from mixed 
model for repeated measures (MMRM) analysis of the change from 
baseline. Only patients with evaluable baseline forms are included. 
FACIT- Fatigue score ranges from 0 to 52 with higher score 
indicating less fatigue. 

6. Change From Baseline for EORTC QLQ-C30 (European 
Organisation for Research and Treatment of Cancer Quality of 
Life Questionnaire-Core Questions 30) Scores for Participants 
Who Completed Neoadjuvant Chemotherapy [Time Frame: 6 and 
12 months after randomisation] 

• Change from baseline for EORTC QLQ-C30 Global health status QOL 
(Quality of Life) Score at 6 and 12 months for patients who 
completed neoadjuvant chemotherapy. Adjusted least-square 
mean changes and 95% CI are obtained from mixed model for 
repeated measures (MMRM) analysis of the change from baseline. 
Only patients with evaluable baseline forms are included. EORTC 
QLQ-C30 scores range from 0 to 100 with higher score indicating 
better quality of life. 

7. Change From Baseline for EORTC QLQ-C30 (European 
Organisation for Research and Treatment of Cancer Quality of 
Life Questionnaire-Core Questions 30) Scores for Participants 
Who Completed Adjuvant Chemotherapy [Time Frame: 6 and 12 
months after randomisation] 

• Change from baseline for EORTC QLQ-C30 Global health status QOL 
(Quality of Life) Score at 6 and 12 months for patients who 
completed adjuvant chemotherapy. Adjusted least-square mean 
changes and 95% CI are obtained from mixed model for repeated 
measures (MMRM) analysis of the change from baseline. Only 
patients with evaluable baseline forms are included. EORTC QLQ-
C30 scores range from 0 to 100 with higher score indicating better 
quality of life.  
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C.1 Differences in definitions of outcomes between studies 

The indirect comparison of olaparib and pembrolizumab was performed for the 

outcomes IDFS/EFS and OS based on the OlympiA and KEYNOTE-522 clinical trials. In 

KEYNOTE-522, patients were randomised in the neoadjuvant setting compared with 

post-surgery in OlympiA. The indirect comparison of olaparib and abemaciclib was 

performed for the outcomes IDFS and OS based on OlympiA and MonarchE clinical trials. 

C.2 Method of synthesis  

The indirect comparison was performed using the Bucher method, an approach that 

preserves randomisation and the transitivity of treatment effects, with placebo as the 

common comparator.  

HR estimates for pembrolizumab versus placebo were obtained from KEYNOTE-522 for 

the ITT population and the non-PCR population [42, 73]. The HR estimates for 

capecitabine were derived from the TNBC population of the CREATE-X clinical trial and 

from all patients (TNBC) in the CIBOMA clinical trial [14, 16]. The HR estimates for 

abemaciclib + ET versus ET alone were obtained from the MonarchE ITT population [74]. 

For OlympiA, the TNBC and HR+ populations and estimates based on DCO3 were used for 

the analysis [48].  

C.3 Results from the comparative analysis 

As presented in Table 66, the indirect comparison of olaparib and pembrolizumab in the 

TNBC population and when utilising the estimates from the non-PCR population from 

KEYNOTE-522, the results indicate a numerical benefit for olaparib versus 

pembrolizumab. Although, the estimate is close to 1 and not statistically significant. 

When utilising the estimates from the ITT population in KEYNOTE-522, the ITC estimate 

indicates no difference in IDFS/EFS and a numerical benefit for pembrolizumab in OS. 

Although, again, the estimates are close to 1 and not statistically significant. The results 

of the comparative analysis of olaparib and pembrolizumab, indicate no difference 

between the treatments in the relevant population. Therefore, a cost-minimisation 

analysis was performed in the comparison of olaparib and pembrolizumab (as described 

in Section 4). 

In the comparison of olaparib and capecitabine both the CREATE-X and CIBOMA clinical 

trials have been utilized [14, 16]. As indicated in Table 66, using either trial, the HRs 

derived through the Bucher method are not statistically significant. Although, in the 

comparison using the CREATE-X clinical trial, the estimates indicate a numerical benefit 

for capecitabine while using the CIBOMA clinical trial, there is a numerical benefit for 

olaparib. Due to the estimates not being statistically significant, the results indicate no 

difference between the treatment arms and therefore, a cost-minimisation analysis is 

performed for the comparison of olaparib and capecitabine. However, as described in 

Section 3.3 and presented in Table 66, there is conflicting evidence on the efficacy of 
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adjuvant capecitabine for TNBC patients. Whereas in the CREATE-X study capecitabine 

reduced the risk of recurrence and death in TNBC, in the CIBOMA clinical trial, 

capecitabine did not significantly prolong DFS and there was no statistically significant 

difference in OS between the study arms. In addition, real-world data indicate that 

capecitabine-treated TNBC patients with BRCAm tend to have a shorter IDFS, DDFS and 

OS than those with BRCAwt [17]. In addition, there are differences between the three 

clinical trials (OlympiA, CREATE-X and CIBOMA) [3, 14, 16]. OlympiA investigated the 

efficacy in BRCAm high-risk patients, whereas CREATE-X predominantly investigated 

Asian high-risk patients, and CIBOMA investigates the efficacy in a mixed and high-risk, 

non-Asian TNBC population. There were also differences in the neoadjuvant regimens as 

CREATE-X did not include platinum-based agents wile OlympiA did. Furthermore, the 

CREATE-X study used higher dosing compared with the tolerated use in a non-Asian 

population while the CIBOMA study used dosing aligned with dosing used in non-Asian 

populations. Therefore, it could be considered conservative assuming no difference in 

efficacy between olaparib and capecitabine in the patient population relevant for this 

reimbursed application. 

Similar to the comparison with pembrolizumab, the indirect comparison of olaparib and 

abemaciclib results in estimates close to 1, indicating no difference between the 

treatment arms. The estimates are not statistically significant. Therefore, a cost-

minimisation analysis was performed in the comparison of olaparib and abemaciclib (as 

described in Section 4). The efficacy of abemaciclib specifically for BRCAm patients is 

uncertain. There are study results in the metastatic breast cancer setting suggesting that 

CDK4/6 inhibitors have reduced efficacy in patients with gBRCAm compared to the 

broader HR+/HER2- breast cancer population. While pivotal clinical trials establishing 

CDK4/6 inhibitors (palbociclib, ribociclib, abemaciclib) did not include pre-specified 

subgroup analyses for gBRCAm patients, retrospective studies and real-world data have 

consistently indicated poorer outcomes in this subset [60, 75, 76]. In Bruno et al., median 

OS was 31.4 months for BRCAm patients (n=15) compared with 49.3 months for BRCAwt 

patients (n=45) (P=0.006). In Collins et al., median OS was 26 months for BRCAm patients 

(n=85) compared with 37 months for BRCAwt patients (n=774). However, the evidence in 

the adjuvant HR+/HER2- breast cancer setting is more limited, which means that we 

cannot adjust for potentially worse outcomes of abemaciclib for BRCAm patients. 
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Appendix D. Extrapolation  

D.1 Extrapolation of IDFS (TP1, TP2 and TP3) 

TNBC and HER2-/HR+ patients 

D.1.1 Data input 

The modelling of IDFS was conducted in four stages: 

1. The fitting of parametric survival models to the primary endpoint of IDFS of OlympiA 

(described in Section D.1.2 to D.1.7). 

2. Adjustment for the short- and long-term rate of recurrence in TNBC and HER2-/HR+ 

disease (TP1 and TP2) (described in Section D.1.7). 

3. The apportioning of the hazard rate for IDFS to the cause-specific hazards of distant 

(TP1) and non-distant recurrences (TP2) using a constant conditional probability of 

developing a non-distant recurrence (described in Section D.1.7). 

4. The modelling of deaths without recurrence (TP3) using the BRCA-inflated age- and 

gender-matched background mortality (described in section D.1.7). 

D.1.2 Model 

Standard parametric models were used to extrapolate IDFS from OlympiA data, the 

following distributions were used: 

• Exponential 

• Weibull 

• Lognormal 

• Log-logistic 

• Generalised Gamma 

• Gompertz 

• Gamma 

D.1.3 Proportional hazards 

At the interim analysis of IDFS, an assessment of proportional hazards (PH) was 

conducted as part of the planned statistical analysis of the OlympiA trial. The PH 

assumption was assessed by visual inspection of the log-cumulative hazards plot and 

using the Grambsch-Therneau (G-T) test. Under PH, the log-cumulative hazards plot will 

show approximately parallel lines by arm, and the G-T test would not be statistically 

significant (p>0.05). 
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The assessment of PH for IDFS was conducted on the data from DCO3. In the TNBC 

population of OlympiA, the unadjusted G-T test results was p=0.0116 and in the HER2-

/HR+ population it was p=0.0618. The Schoenfeld and log-cumulative hazards plot 

showed evidence of non-PH in the form of a non-horizontal log-hazard ratio and non-

parallel lines between arms, respectively, in both populations. These results indicate that 

the PH assumption does not hold for this endpoint. The Schoenfeld and log-cumulative 

hazards plot for IDFS are presented in Figure 23 and Figure 24 for TNBC and  

 

Figure 25 and Figure 26 for HER2-/HR+. 

Figure 23. Schoenfeld residual of IDFS for the placebo and olaparib arms of OlympiA (TNBC) 

 

Figure 24. Log-cumulative hazards versus log-time plot of IDFS for the placebo and olaparib arms 

of OlympiA (TNBC) 
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Figure 25. Schoenfeld residual of IDFS for the placebo and olaparib arms of OlympiA (HR+) 

 

Figure 26. Log-cumulative hazards versus log-time plot of IDFS for the placebo and olaparib arms 

of OlympiA (HR+) 

 

D.1.4 Evaluation of statistical fit (AIC and BIC) 

• A series of independent parametric survival modes was fitted to patient-level data 

from each arm of OlympiA. The statistical goodness of fit was reported in terms of 

Akaike information criteria (AIC) and Bayesian information criteria (BIC) scores, 

where a lower score indicates improved fit. For the TNBC population, the best fitting 

models according to AIC score were the: Lognormal (1st in both arms) 

• Gompertz (2nd for olaparib, and 4th for placebo) and, 

• Generalised Gamma (2nd for placebo and 3rd for olaparib) 
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HER2-/HR+      

Exponential O: 1/1 P: 7/3 462.0 465.2 581.3 584.4 

Weibull O: 5/5 P: 5/6 463.9 470.2 580.3 586.5 

Lognormal O: 2/2 P: 1/1 462.9 469.2 575.9 582.0 

Log-logistic O: 3/3 P: 4/4 463.8 470.1 578.8 584.9 

Gompertz O: 6/6 P: 3/2 464.0 470.3 576.4 582.6 

Generalized Gamma O: 7/7 P: 2/5 464.9 474.2 575.9 585.1 

Gamma O: 4/4 P: 6/7 463.9 470.2 580.9 587.0 

D.1.5 Evaluation of visual fit  

The fit of the models to the Kaplan-Meier plot for IDFS in the TNBC population is shown 

in Figure 27 (olaparib) and Figure 28 (placebo), and for the HER2-/HR+ population in 

Figure 29 (olaparib) and Figure 30 (placebo). For the olaparib arm, in both TNBC and 

HER2-/HR+ patients, all models provided a reasonable prediction of the Kaplan-Meier 

probabilities for IDFS up to the end of study follow-up. For the placebo arm, most models 

yielded a reasonable fit to the Kaplan-Meier for IDFS. The exponential model gave a 

notably poor fit to the data for both the TNBC and HER2-/HR+ populations and was 

found to overestimate survival in the first years and underestimate placebo survival at later time 

points. 

 

Figure 31 presents the observed data for olaparib and placebo from OlympiA (DCO3) and 

all extrapolations for each arm over the full-time horizon.  
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Figure 27. Fit of parametric survival models to the Kaplan-Meier data for IDFS for olaparib in 

OlympiA (TNBC) 

 

 

Figure 28. Fit of parametric survival models to the Kaplan-Meier data for IDFS for placebo in 

OlympiA (TNBC) 
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Figure 29. Fit of parametric survival models to the Kaplan-Meier data for IDFS for olaparib in 

OlympiA (HR+) 

 

 

Figure 30. Fit of parametric survival models to the Kaplan-Meier data for IDFS for placebo in 

OlympiA (HR+) 
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Figure 31. Observed time-to-event data and extrapolations for olaparib and watch and wait over 

the time horizon (adjusted for long-term survival) 

 

D.1.6 Evaluation of hazard functions 

For the olaparib arm, the Gompertz and lognormal models provided the closest 

prediction of the hazard rates in the TNBC population. This is in line with the rankings of 

the best fitting models based on AIC and BIC. All models predicted either an 

approximately constant or decreasing hazard over time.  

In the comparison of modelled and observed hazard rates, the Gompertz model yielded 

the closest prediction of the observed hazards during the first 4 years of follow-up for 

the placebo arm in the TNBC population. After 4 years, the observed hazard rate is highly 

uncertain due to study attrition. The observed hazard showed an uncharacteristic 

increase in the hazard rate for placebo patients. None of the fitted models accurately 

predicted the hazards observed in this period. The long-term trend in hazard rate for 

placebo was, similar to olaparib, with rates that are predicted to be approximately 

constant or decreasing over time. 

Among HER2-/HR+ patients, the lognormal model provided the closest prediction of the 

hazard rates for both the olaparib and placebo arms ( 

 

Figure 34). This is also in line with the rankings of the best fitting models based on AIC 

and BIC. 
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Figure 32. Predicted hazard versus the observed smoothed hazards (dotted line) for olaparib in 

TNBC population (OlympiA) 

 

Figure 33. Predicted hazard versus the observed smoothed hazards (dotted line) for placebo in 

TNBC population (OlympiA) 
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Figure 34. Predicted hazard versus the observed smoothed hazards for olaparib and placebo in 

HR+ population (OlympiA) 

 

D.1.7 Validation and discussion of extrapolated curves 

Adjustments for the short- and long-term risk of recurrence in TNBC (TP1 and TP2) 

To ensure clinically plausible extrapolations, the modelled short- and long-term risk of 

recurrence in the TNBC and HER2-/HR+ population was adjusted as described below. 

As the follow-up of OlympiA extends beyond the end of treatment for Olaparib (1 year), 

it is expected that any waning of treatment effect would be captured in the existing 

survival data. To identify that, the observed hazard rates for IDFS in the olaparib and 

placebo arms were plotted over time. The plots showing the smoothed hazard rates for 

IDFS in the olaparib and placebo arms were plotted over time for TNBC and HER2-/HR+. 

The plots showing the smoothed hazard rates for IDFS indicate that the hazard rate for 

olaparib is expected to converge to the same long-term rate as placebo around 43 

months in the TNBC population. For the HER2-/HR+ patients, the curves are more 

uncertain but seem to start converging around the same time. Beyond 43 months, the 

hazard rate is uncertain, although the trends suggest a similar rate of recurrence or 

death for olaparib when compared with placebo. To reflect this in the model, the 

modelled hazard rates for olaparib were adjusted such that they are always lower than 

or equal to placebo. At the point at which the hazard rate crossed, the hazard rates are 

assumed the same across arms and no further benefit of treatment is assumed. 

 

 

  



 

158 

Figure 35. Smoothed hazard plots for IDFS by treatment arm for TNBC (top), HR+ (bottom) 

 

Beyond the follow-up, patients with TNBC experience a plateauing of the recurrence rate 

after 5-7 years post-diagnosis. This was also confirmed by Danish clinical experts, who 

also suggested that recurrence after 4-5 years is very rare for TNBC patients [39]. To 

capture the patterns of long-term recurrence for TNBC and due to the visual fit to the 

IDFS data from latest data cut in the clinical trial, the risk of recurrence (i.e., transition 

hazard rates for non-metastatic (TP1) and metastatic (TP2) recurrence) in patients with 

TNBC was assumed equal to zero from year 7 of the time horizon in the base case 

analysis. This is consistent with data from long-term studies in early breast cancer 

indicating that the risk from year 5 is low but not 0 [35-38]. This assumption was tested 

in the sensitivity analysis to the base case using alternative time points of 5, 10 and 15 

years. Beyond year 7, the TNBC patients in the IDFS state remain at risk of death from 

other causes (inflated for excess mortality risks associated with a BRCA mutation).  

For the Gompertz model for TNBC patients, the hazard rates are predicted to converge at 

5 years which is reasonable compared with the observed hazard in Figure 35. Given the 

evidence about the plateauing of the recurrence rate among TNBC patients, as described 

above, the hazard rate for non-metastatic and metastatic recurrence is set to zero at 
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year 7. An illustration of the adjusted hazard based on the Gompertz model for both 

treatment arms is presented in Figure 36. 

For patients with HER2-/HR+ disease, the risk of recurrence was assumed to remain 

throughout the lifetime horizon of the model. 

Figure 36. Model plots showing the hazard rates for IDFS per arm over time (TNBC) 

 

Conditional probability of a non-distant recurrence (TP1 and TP2) 

The conditional probability of developing a non-distant recurrence having experienced 

an IDFS event was estimated from the summary of first IDFS event in OlympiA (Table 

68)[29, 48]. 

At DCO3, 178 patients (19.3% of the total cohort) in the olaparib arm and 258 patients 

(28.2% of the total cohort) in the placebo arm experienced an IDFS event. Of the 178 

patients with an IDFS event in the olaparib arm, 48 had experienced a non-distant 

recurrence comprising 11 regional recurrences, 11 local recurrences and 26 contralateral 

invasive breast cancer events. The conditional probability of an IDFS event being a non-

distant recurrence for olaparib was estimated at 27.0%. For the placebo arm, 70 of 258 

patients with IDFS events had experienced a non-distant recurrence, comprising 22 

regional recurrences, 12 local recurrences and 36 contralateral invasive breast cancer 

events. The associated probability of an IDFS event being a non-distant recurrence for 

placebo was 27.1%. 
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matched on the baseline age (43 years) and the gender (100% female in a simplifying 

assumption) profile of the OlympiA population. The annualised mortality rates for 

females aged 43 to 100 years old were used to model the risk of death for each year of 

the model time horizon. The annual rates were converted to monthly rates and assumed 

to be constant over each year.  

The age- and gender-matched life table mortality rates were further adjusted to reflect 

the excess mortality associated with a germline BRCA mutation versus the general 

population. This adjustment was performed using the standardised mortality ratio 

(SMR=1.46, 95% confidence interval 0.5-2.82) from Mai et al, [53] which captures excess 

mortality for persons with a germline BRCA mutation and aged <50 years old. The SMR 

was used to capture the lifetime excess mortality risks from other illnesses that may lead 

to shortened life expectancy in persons with germline BRCA mutations. 

Figure 37 shows the all-cause mortality curve for the general population and with 

adjustment for BRCA status and Figure 38 shows the cause-specific hazard rate for TP3. 

Figure 37. The all-cause mortality curve from the general population (female, aged 43 years at 

baseline) and the general population mortality curve adjusted for BRCA status 
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Figure 38. Cause-specific hazard rate for all-cause mortality in persons with BRCA mutation 

 

Overall model fit and plausibility of extrapolations 

In summary, the Gompertz and lognormal models consistently provide the best fit to the 

IDFS data in the TNBC population in OlympiA and are therefore considered the primary 

candidate models for the base case. The log-logistic and Generalized Gamma models are 

suitable alternative options with a plausible fit to the data. For the olaparib arm, the 

exponential provided a reasonable fit to the data but was shown to poorly estimate IDFS 

for the placebo arm. However, it was the worst fitting model according to AIC and BIC in 

both arms. The Weibull and Gamma distributions were consistently amongst the worst 

fitting models based on statistics and visual fit of the observed hazard for TNBC patients 

in OlympiA. For the HER2-/HR+ population, the lognormal model was the best fitting 

model in the placebo arm and the second-best fitting in the olaparib arm. The 

exponential model was the best fitting in the olaparib arm but the 7th best fitting in the 

placebo arm, while the second-best fitting model for placebo was Generalized Gamma 

but this was the 7th best fitting in the olaparib arm. Given the preference of utilizing the 

same model in both treatment arms and since the lognormal model provided a good fit 

to the data in both treatments it was considered an appropriate base case model in the 

HER2-/HR+ population. 

The landmark survival probabilities for IDFS in patients with TNBC and HER2/HR+ disease 

as predicted by the cost-effectiveness model are presented for olaparib and placebo in 

Table 69. These estimates were obtained using the survival models for IDFS with 

adjustment for short- and long-term rate of recurrence and the modelling of death 

without recurrence as described in the sections above. As presented in the table, the 

long-term IDFS predicted in the TNBC population, was similar between the models in 

both treatment arms. Furthermore, in comparison with the external evidence at 5 and 

10 years, all models in the watch and wait arm yielded reasonable estimates. When 

comparing the four models with the best fit according to AIC (lognormal, Gompertz, log-

logistic and Generalised Gamma), there was only marginal differences in the long-term 

predictions. Therefore, the decision was guided by the predictions of the observed 

hazard rates, where the Gompertz model yielded the closest prediction in both 
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treatment arms.  For HER2-/HR+ population the models yielded some differences in the 

long-term estimates in each treatment arm. For placebo, the Gompertz model resulted 

in the estimates closest to the external data although the estimates in year 15 and year 

20 were somewhat overestimated. Given that a cost-minimisation analysis is conducted 

for HER2-/HR+ patients and the efficacy of abemaciclib is assumed equal to olaparib, the 

curve selection is of less importance for this patient population. Therefore, the base case 

was set to the lognormal model given the goodness of fit statistics and visual fit of the 

model as described above. 
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 Exponential 95.4 91.1 86.9 82.9 79.0 62.2 48.6 37.4 8.1 1.0 0.0 

 Weibull 95.8 91.5 87.2 83.1 79.1 61.3 47.8 37.3 9.3 1.2 0.0 

 Log-logistic 95.8 91.3 86.9 82.8 78.9 62.9 51.8 43.4 15.5 2.5 0.1 

 Lognormal 95.7 90.7 86.2 82.1 78.5 64.7 54.9 47.1 18.0 3.0 0.1 

 Gompertz 95.5 91.2 87.1 83.0 79.3 69.6 65.6 62.5 33.5 6.4 0.3 

 Generalised Gamma 95.7 90.4 85.9 81.9 78.4 67.0 59.9 54.0 24.5 4.4 0.2 

 Gamma 95.8 91.5 87.3 83.1 79.1 61.3 46.9 35.5 7.5 0.9 0.0 

Watch and wait Observed 88.2 81.3 77.5 75.3 73.5       

 Exponential 93.2 87.0 81.1 75.6 70.4 49.4 34.4 23.6 3.2 0.3 0.0 

 Weibull 90.8 84.5 79.2 74.5 70.3 53.8 41.9 32.7 8.1 1.1 0.0 

 Log-logistic 90.6 83.9 78.4 73.8 69.7 54.9 45.2 37.9 13.6 2.2 0.1 

 Lognormal 90.5 83.4 77.9 73.4 69.6 56.3 47.7 40.8 15.6 2.6 0.1 

 Gompertz 89.8 82.4 76.9 72.7 69.4 60.8 57.4 54.7 29.3 5.6 0.2 

 Generalised Gamma 89.5 81.9 76.7 72.7 69.6 59.5 53.1 47.9 21.7 3.9 0.2 

 Gamma 91.0 84.8 79.5 74.8 70.4 53.1 40.4 30.5 6.4 0.8 0.0 

External data Meta-analysis of long-

term survival with 

adjuvant ET; subgroup 

with 4 or more nodes 

[78] 

     78%* 64%* 55%* 48%*    

*estimated based on 1-risk of disease recurrence (22%, 36%, 45%, 52%) 
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D.1.8 Adjustment of background mortality 

See description in Section D.1.7 

D.1.9 Adjustment for treatment switching/cross-over 

Not applicable. 

D.1.10 Waning effect 

Not applicable. 

D.1.11 Cure-point 

Not applicable. 

Modelling of transitions from IDFS to death (TP3) 

The cause-specific hazard rate for the transition of IDFS to death was modelled using all-

cause mortality data from the Statistics Denmark life tables. The mortality data was 

matched on the baseline age (43 years) and the gender (100% female in a simplifying 

assumption) profile of the OlympiA population. The annualised mortality rates for 

females aged 43 to 100 years old were used to model the risk of death for each year of 

the model time horizon. The annual rates were converted to monthly rates and assumed 

to be constant over each year.  

The age- and gender-matched life table mortality rates were further adjusted to reflect 

the excess mortality associated with a germline BRCA mutation versus the general 

population. This adjustment was performed using the standardised mortality ratio 

(SMR=1.46, 95% confidence interval 0.5-2.82) from Mai et al, [53] which captures excess 

mortality for persons with a germline BRCA mutation and aged <50 years old. The SMR 

was used to capture the lifetime excess mortality risks from other illnesses that may lead 

to shortened life expectancy in persons with germline BRCA mutations. 

Figure 37 shows the all-cause mortality curve for the general population and with 

adjustment for BRCA status and Figure 38 shows the cause-specific hazard rate for TP3 

D.2 Extrapolation of non-metastatic recurrence (TP4 and TP5) 

D.2.1 Data input 

The transition probabilities for non-metastatic to metastatic breast cancer (TP4) and 

non-metastatic breast cancer to death (without metastatic diagnosis) (TP5) were 

modelled using data from the OlympiA trial. 

At the interim OS analysis of OlympiA, 118 patients had experienced a non-metastatic 

recurrence. Of the 118 patients with non-metastatic recurrence, 25 had experienced a 

distant metastatic recurrence and 5 had died without recurrence during follow-up. 
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Within individual arms, there were too few events to separately estimate TP4 and TP5 

for the olaparib and placebo arms of the model. The post-recurrence survival (i.e., time 

from non-metastatic recurrence to death) of patients with non-metastatic recurrence did 

not suggest a survival benefit for the placebo arm (Figure 39). Therefore, to maximise the 

sample for analysis, TP4 and TP5 were estimated from a pooled dataset containing data 

from both arms. The resulting transition probabilities were applied to both arms of the 

model. This leads to a conservative estimate of the post-recurrence survival of patients 

with locoregional recurrence in the olaparib arm of the model given the marginal 

improvement in post-recurrence in the olaparib arm (Figure 63). This approach (i.e., to 

assume that the risk of further recurrence or death in patients with non-metastatic 

recurrence is the same for both arms) was validated by Danish clinical experts who 

considered it to be a reasonable assumption [39].  

Figure 39. Post-recurrence survival of patients who had locoregional or contralateral invasive 

breast cancer in OlympiA (DCO2) 

 

D.2.2 Model 

A series of parametric survival models were fitted to the cause-specific time to event 

data for TP4 and TP5. The parametric models used for extrapolation were the following: 

• Exponential 

• Weibull 

• Lognormal 

• Log-logistic 

• Generalised Gamma 

• Gompertz 

• Gamma 
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Figure 42, respectively. Observed time-to-event data and extrapolations of non-mBC to 

mBC (TP4) and non-mBC to death (TP5) for olaparib and watch and wait over the time 

horizon are presented in Figure 41 and Figure 43, respectively. These graphs provide an 

indication of model fit and should be viewed with caution given that Kaplan-Meier plots 

of competing risks such as TP4 and TP5 are biased by informative censoring. 

Figure 40. Fit of parametric survival models to the Kaplan-Meier data for non-metastatic to 

metastatic recurrence in OlympiA, pooled arms (TP4) 

 

Figure 41. Observed time-to-event data and extrapolations of non-mBC to mBC (TP4) for olaparib 

and watch and wait over the time horizon  
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Figure 42. Fit of parametric survival model to the Kaplan-Meier data for non-metastatic to death 

in OlympiA, pooled arms (TP5) 

 

Figure 43. Observed time-to-event data and extrapolations of non-mBC to death (TP5) for 

olaparib and watch and wait over the time horizon 

 

D.2.6 Evaluation of hazard functions 

Figure 44 and Figure 45 present the predicted hazard versus the observed hazard for 

non-metastatic to mBC (TP4) and non-mBC to death (TP5). For TP4, the Weibull and 
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Gamma distributions fit the observed hazard well over the first year while the log-logistic 

have a better fit from about 24 months. For TP5, Gompertz or Generalised Gamma have 

the best visual fit to the observed data.  

Figure 44. Predicted hazard versus the observed smoothed hazards by model for non-metastatic 

to metastatic disease (OlympiA, pooled across treatment arms) (TP4) 

 

Figure 45. Predicted hazard versus the observed smoothed hazards by model for non-metastatic 

to death (OlympiA, pooled across treatment arms) (TP5) 

 

D.2.7 Validation and discussion of extrapolated curves 
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For TP4, most survival models accurately predicted the Kaplan-Meier probabilities for 

non-metastatic to metastatic disease. The Kaplan-Meier plots that accompany these data 

suggest that the rate of recurrence decreases over time, consistent with the patterns 

typically associated with lognormal and log-logistic models. Guided by the goodness of fit 

statistics, the log-logistic was thus selected as the preferred model for TP4. The impact of 

using other models for TP4 on the base case results was considered in sensitivity 

analysis. 

For TP5, all models yielded a reasonable fit to the Kaplan-Meier probabilities for non-

metastatic recurrence to death. At the end of the follow-up, models such as Gompertz or 

Generalised Gamma tended to predict a plateauing of the risk of death without 

recurrence whilst all other models predicted a continuous and ongoing risk of death. The 

trend towards a reduction in the risk of death prior to recurrence is highly uncertain 

given the very low number of events in the analysis (n=5). Further, the estimation of 

multi-parameter models, such as the Gompertz or Generalised Gamma, on limited data 

potentially increases the chance of inappropriate extrapolation. Therefore, for TP5, the 

exponential model was selected for the base case. The impact of using other models for 

TP5 on the base case results were considered in sensitivity analysis.  

D.2.8 Adjustment of background mortality 

Not applicable. 

D.2.9 Adjustment for treatment switching/cross-over 

Not applicable. 

D.2.10 Waning effect 

Not applicable. 

D.2.11 Cure-point 

Not applicable. 

D.3 Extrapolation of early onset mBC to death (TP6) 

D.3.1 Data input 

The transition probabilities for ’early onset mBC’ to ‘Death’ (TP6) were modelled using 

data on the time from distant metastatic recurrence to death in the OlympiA trial. These 

data represent the survival outcomes of patients who had distant recurrence during the 

approximately 6.1 years of follow-up in OlympiA at DCO3. 

At DCO3 of OlympiA, 136 patients from the olaparib arm and 202 patients from the 

placebo arm had experienced a distant metastatic recurrence. In total, there were 96 

deaths after metastatic recurrence in the olaparib arm and 133 deaths after metastatic 

recurrence in the placebo arm. The median time to death was 10.5 [95% confidence 
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interval 8.0 to 14.0] months in the olaparib arm versus 19.6 [95% confidence interval 

14.0 to 24.9] in the placebo arm. The Kaplan-Meier plot for post-distant metastatic 

recurrence survival by arm is shown in Figure 46. 

Figure 46. Kaplan-Meier plot of distant metastatic recurrence survival by arm in OlympiA (ITT) 

 

The median survival after distant recurrence in the olaparib arm (median 10.5 months) 

was numerically shorter than for placebo (median 19.6 months). This differences in post-

recurrence survival can be attributed to several factors including differences in the 

treatments administered after recurrence and imbalances in the characteristics and 

prognosis of patients with distant recurrence following olaparib and placebo treatment. 

The greater use of PARP inhibitor treatment after metastatic recurrence in the placebo 

arm (25.4% vs 13.3%) is expected to have improved the post-recurrence survival of 

placebo versus olaparib patients. Several phase 3 randomized trials have demonstrated a 

median OS benefit for PARP inhibitors versus chemotherapy in BRCA-mutated mBC [50, 

79].   

For the base case, the transition probabilities for ’early onset mBC’ to ‘Death’ (TP6) were 

modelled separately by treatment arm using data from the OlympiA trial. This approach 

was validated by Danish clinical experts [39]. The impact of applying the same transition 

probabilities across arms for TP6 is tested in sensitivity analysis. For this analysis, the 

transition probabilities for the olaparib arm are modelled using the survival rates 

estimated from the placebo arm of OlympiA. 

D.3.2 Model 

A series of parametric survival models were fitted to the time to event data for TP6. The 

parametric models used for extrapolation were the following: 

• Exponential 
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Weibull O: 4/3 P: 4/3 776.2 782.1 1189.3 1195.9 

Lognormal O: 5/4 P: 6/6 777.4 783.2 1191.9 1198.6 

Log-logistic O: 2/2 P: 1/1 770.2 776.0 1186.0 1192.6 

Gompertz O: 1/1 P: 1/2 769.1 775.0 1186.0 1192.7 

Generalised 

Gamma 

O: 3/5 P: 3/5 774.8 783.5 1188.5 1198.5 

Gamma O: 6/7 P: 5/4 778.4 784.2 1191.5 1198.1 

 

D.3.5 Evaluation of visual fit  

The fit of the models to the Kaplan-Meier probabilities for TP6 are shown in Figure 48 for 

the olaparib arm and for the placebo arm. 

Figure 48. Fit of parametric survival models to the Kaplan-Meier data for metastatic to death for 

the olaparib arm of OlympiA (ITT) 
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Figure 49. Fit of parametric survival models to the Kaplan-Meier data for metastatic to death for 

the placebo arm of OlympiA (ITT) 

 

Figure 50. Observed time-to-event data and extrapolations of early onset non-mBC to death 

(TP6) for olaparib and watch and wait over the time horizon 

 

D.3.6 Evaluation of hazard functions 

For both the olaparib and placebo arm, the Gompertz and log-logistic models provided 

the closest visual fit of the observed hazards (Figure 51 and Figure 52). This is in line with 

the rankings of the best fitting models based on AIC and BIC. However, none of the fitted 

models accurately predicted the hazards observed.  
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Figure 51. Predicted hazard versus the observed smoothed hazards by model for early onset 

metastatic disease to death (OlympiA, olaparib arm) 

 

Figure 52. Predicted hazard versus the observed smoothed hazards by model for early onset 

metastatic disease to death (OlympiA, placebo arm) 

 

D.3.7 Validation and discussion of extrapolated curves 

For the placebo arm, all models yielded a similar and reasonable prediction of survival up 

to around 3 years. After this time point, there was divergence in the fit of the models to 

the Kaplan-Meier data. The Gompertz and log-logistic models tended to overestimate 

the survivorship towards the end of the study with extrapolated 10-year survival of 

15.2% and 12.9%, respectively. The exponential, with extrapolated 10-year survival of 
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2.7%, was judged to provide the most plausible prediction when compared to literature 

estimates of post-distant recurrence survival in patient with ‘early onset mBC’ (~0% at 10 

years) [58]. 

For the olaparib arm, all the models yielded similar and reasonable prediction of survival 

up to around 2 years. After 2 years, most models tended to underestimate the tail of the 

curve. Under extrapolation, the probabilities of survival at 10-years after ‘early onset 

mBC’ was approximately 9.9% for the Gompertz and 0.4% for the exponential, 

respectively. For consistency with the placebo arm, the exponential model was used in 

the base case for the modelling of TP6 for the olaparib arm.  

D.3.8 Adjustment of background mortality 

Not applicable. 

D.3.9 Adjustment for treatment switching/cross-over 

Not applicable. 

D.3.10 Waning effect 

Not applicable. 

D.3.11 Cure-point 

Not applicable. 

D.4 Extrapolation of late onset mBC to death (TP7) 

D.4.1 Data input 

The transition probabilities for ’late onset mBC’ to death (TP7) were modelled using 

external data to the OlympiA trial.  

To reflect the breadth of potential treatment options and associated outcomes after ’late 

onset mBC’, the transition probabilities for TP7 were modelled as a ’weighted-average’ 

of survival probabilities (S(t)) for first-line treatments of BRCA mBC. Following guidelines 

[80] and clinical expert input [39], the first-line treatment options available to patients 

with BRCA mBC in Denmark are: 

• Single chemotherapy 

• CDK4/6 inhibitor plus endocrine therapy (only relevant for HER2-/HR+ 

• Atezolizumab plus nab-paclitaxel (TNBC and PD-L1≥10) 

The transition probabilities for each treatment regimen were modelled using data from 

two studies that reported OS of patients with BRCA mutations in a first-line setting: 

• Single chemotherapy: OlympiAD study [49, 50] (clinical trial) 
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• CDK 4/6 inhibitor plus endocrine therapy: Collins et al 2021 (Flatirone real world 

study) [60]  

• Atezolizumab plus paclitaxel: BRCAm biomarker subgroup of the IMpassion 130 

study [51] (clinical trial). 

The OlympiAD study was a randomized, open-label, phase 3 trial of olaparib versus 

Treatment of Physician Choice (TPC) (capecitabine, vinorelbine, eribulin) in patients with 

gBRCAm HER2-negative mBC who had received ≤2 lines of chemotherapy for mBC. In the 

study, a subgroup of patients had not previously received chemotherapy for mBC and 

were therefore undergoing first-line treatment for mBC [49, 50]. Individual subject-level 

data from the first-line subgroup were used to model the survival of first-line treatment 

with single chemotherapy.  

The study by Collins et al was a retrospective study of the patterns and effectiveness of 

CDK4/6 inhibitor treatment in patients with HER2-/HR+, gBRCAm mBC, using data from 

the Flatiron Health Database (2013-2018) [60]. Of the 85 gBRCAm patients included in 

this study, 36 had received a CDK4/6 inhibitor treatment as a first-line intervention. 

Individual subject-level data from the first-line subgroup were used to model the survival 

of the first-line treatment with CDK4/6 inhibitor plus endocrine therapy. 

Atezolizumab plus nab-paclitaxel is preferred in Denmark for the PD-L1≥10 TNBC 

patients who require first-line treatment for metastatic disease. The OS hazard ratio for 

atezolizumab plus nab-paclitaxel versus nab-paclitaxel from the BRCA mutated subgroup 

of the IMpassion 130 clinical trial was used.  

The IMpassion 130 study was a phase 3 randomized, double-blind, study of atezolizumab 

plus nab-paclitaxel versus nab-paclitaxel as first-line treatment in 902 patients with 

metastatic TNBC. As part of a substudy of IMpassion 130, the efficacy of treatment was 

evaluated based on immune biomarkers and BRCA1/2 alterations [51]. Of 612 patients 

tested, 89 (14.5%) had BRCA1/2 mutations [51]. Of these, approximately 50% (45 of 89) 

were PD-L1 positive and eligible for atezolizumab treatment based on its European 

marketing authorization [51]. In patients that were both PD-L1 and BRCA1/2 mutation 

positive, the hazard ratio of OS for atezolizumab was 0.55 (95% CI 0.21 to 1.41). 

The OlympiAD and Collins et al studies were identified from a previous systematic 

literature review of randomized clinical trials in gBRCA mutated mBC [81], and from 

previous AstraZeneca real world studies. Both studies were selected based on their 

relevance to the population (gBRCA, HER2-negative, mBC and treated at a first line) and 

the availability of subject-level survival data for analysis. The IMpassion 130 study was 

identified from clinical guidelines [28]. 

An overview of the clinical characteristics of the OlympiAD and Collins et al study 

populations is provided in Table 72. In both data sets, the mean time from diagnosis to 

randomization (OlympiAD) or start of CDK4/6 inhibitor treatment (Flatiron) was greater 

than 2 years indicating that patients in these studies were likely to have developed 

metastatic disease in a ‘late onset’ setting (ranged from 4.7 to 4.8 years). The baseline 

ECOG performance status of patients in the studies (60-80% with normal activity) 

suggests worse overall health status versus the baseline of OlympiA (>85% with normal 
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• Log-logistic 

• Generalised Gamma 

• Gompertz 

• Gamma 

D.4.3 Proportional hazards 

For OlympiAD, the event time was defined as the time from randomisation to death from 

any cause. The PH assumption for the first-line subgroup of OlympiAD was assessed by 

visual inspection of the log-cumulative hazards plot (Figure 53). This was used to inform 

the choice of survival model. The lack of proportionality in the curves for olaparib and 

TPC support the fitting of independent curves to each arm of the study population.  

Figure 53. Log-cumulative hazards versus log-time plot for the first-line subgroup of OlympiAD 

 
For Collins et al, the event time was defined as the time from the start date of first line 

CDK4/6 inhibitor treatment to death from any cause [60]. The PH assumption was not 

considered for the Flatiron study given that only one study population was analysed, i.e., 

first-line gBRCAm patients treated with CDK4/6 inhibitors.  

D.4.4 Evaluation of statistical fit (AIC and BIC) 

The AIC and BIC statistics for the models fitted independently to each treatment arm of 

OlympiAD and Collins et al are shown in Table 74. For both the olaparib and TPC arms of 
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D.4.5 Evaluation of visual fit  

The fit of the models to the Kaplan-Meier probabilities for TP7 are shown in Figure 54 for 

OlympiAD and Collins et al. 

Figure 54. Observed time-to-event data and extrapolations of late onset non-mBC to death (TP7) 

for olaparib and watch and wait over the time horizon 

 

For the TPC arm of OlympiAD, most models provided robust fit to the Kaplan-Meier data. 

The exponential model had poor overall fit to the trial data, underestimating survival in 

the initial period and overestimating survival towards the end of follow-up. The best 

fitting modes according to AIC and BIC (lognormal and log-logistic) provided similar levels 

of fit to the trial data and has consistent predictions under extrapolation. Therefore, for 

the base case, the lognormal (best on AIC and BIC) was used to model the outcomes of 

single chemotherapy treatment on TP7.  

For the first-line CDK4/6 inhibitor population of Collins et al, most models provided a 

reasonable fit to the Kaplan-Meier data up to approximately 21 months of follow-up. The 

exponential model had a poor overall fit to the trial data, underestimating survival in the 

initial period and overestimating survival at the tail. From month 21, all the models 

tended to poorly fit the tail of the Kaplan-Meier curve. The tail of the observed Kaplan-

Meier curve for Collins et al is highly uncertain due to the limited number at risk after 

this time point; 16 at month 21, declining to 12 and 7 by months 24 and 30, respectively. 

For the base case, the log-logistic (best on AIC and BIC) was used to model the outcomes 

of CDK4/6 inhibitor treatment on TP7,  

D.4.6 Evaluation of hazard functions 

Not available. 

D.4.7 Validation and discussion of extrapolated curves 

Weighted survival for TP7 
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The weighted-average survival probabilities for TP7 were modelled using the survival 

parameters from the OlympiAD and Collins et al studies, the hazard ratio of OS from 

IMpassion 130 (0.55 [95% CI 0.21 to 1.41]), and the case mix probabilities from Table 73. 

Figure 56 shows the weighted-average survival probabilities for TP7 in the TNBC and 

HER2-/HR+ populations. The modelled probabilities are compared to the Kaplan-Meier 

data of OlympiAD and Collins et al and to the survival probabilities for TP6 (‘early onset 

mBC’). As the same case weights are applied to both arms, the corresponding survival 

probabilities for TP7 are the same across arms. 

For TNBC, TP7 is modelled using a case mix of survival probabilities for single 

chemotherapy (OlympiAD) and atezolizumab plus paclitaxel (used as a proxy for 

pembrolizumab plus paclitaxel or carboplatin). The median survival for TP7 is 

approximately 17 months, with approximately 5% of patients predicted to be alive at 5 

years after diagnosis of ‘late onset’ metastatic TNBC. The 5-year relative survival 

estimates for distant TNBC from the SEER database is 12% [59]. However, a slightly 

higher estimate from the SEER database is expected since it reflects a general TNBC 

population and not a BRCA mutated high-risk subgroup with potentially more aggressive 

disease. When compared to the survival probabilities for ‘early onset’ mBC (TP6), the 

model, when using data from DCO3, predicts improved survival for those with ‘late’ 

versus ‘early’ disease up until about 1 year in the watch and wait arm (Figure 56). After 

this time point, patients with ‘early’ disease are predicted to have improved survival. This 

is to some extent in contradiction with the post-recurrence survival reported in the UK 

POSH study by McKenzie et al [58] (Figure 55). However, this study includes general 

breast cancer patients and not high-risk TNBC patients with BRCA mutation who have 

more aggressive disease. This might explain the differences between the publication and 

the model prediction.  

Figure 55. Post-distant recurrence survival for subjects with de novo and recurrent disease  

 

 

For HER-/HR+, TP7 is modelled using a case mix of survival probabilities for the TPC arm 

of OlympiAD and CDK4/6 inhibitor treatment from Collins et al.  The resulting weighted-

average survival probabilities for TP7 fall between the Kaplan-Meier estimates for each 
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study. The median survival for TP7 is 2-years with 7.8% of patients alive at 5-years after 

diagnosis of ‘late onset’ HR+ mBC. The model predicts improved outcomes for patients 

with ‘late’ (TP7) versus ‘early‘ (TP6) onset HR+ disease (Figure 56).
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Figure 56. Weighted-average survival probabilities for ’late onset mBC’ (TP7) in TNBC (upper) and HR+ (bottom) versus Kaplan-Meier data of OlympiAD and Collins et al (left) and the survival 

probabilities for ’early onset mBC’ (TP6) (right) 
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D.4.8 Adjustment of background mortality 

Not applicable. 

D.4.9 Adjustment for treatment switching/cross-over 

Not applicable. 

D.4.10 Waning effect 

Not applicable. 

D.4.11 Cure-point 

Not applicable. 
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Appendix F. Health-related quality 

of life 
Not applicable. 

 





 

192 

Share receiving Olaparib 150 mg 0.60 65.67 39.40 26.27 Beta 

non-mBC Rad Olap 0.16 81.00 12.96 68.04 Beta 

non-mBC Surg Olap 0.62 81.00 49.98 31.02 Beta 

non-mBC - Olaparib arm: Capecitabine market share 0.10 81.00 8.10 1.00 Dirichlet 

non-mBC - Olaparib arm: Docetaxel + Cyclophosphamide market share 0.80 81.00 64.80 1.00 Dirichlet 

non-mBC - Olaparib arm - Capecitabine - Duration 7.10 0.71 100.00 0.07 Gamma 

non-mBC - Olaparib arm - Docetaxel + Cyclophosphamide - Duration 6.00 0.60 100.00 0.06 Gamma 

non-mBC Rad WaW 0.16 81.00 12.96 68.04 Beta 

non-mBC Surg WaW 0.62 81.00 49.98 31.02 Beta 

non-mBC - WaW arm: Capecitabine market share 0.10 81.00 8.10 1.00 Dirichlet 

non-mBC - WaW arm: Docetaxel + Cyclophosphamide market share 0.80 81.00 64.80 1.00 Dirichlet 

non-mBC - WaW arm - Capecitabine - Duration 7.10 0.71 100.00 0.07 Gamma 

non-mBC - WaW arm - Docetaxel + Cyclophosphamide - Duration 6.00 0.60 100.00 0.06 Gamma 

emBC Rad Olap 0.31 105.00 32.03 72.98 Beta 

emBC Surg Olap 0.26 105.00 26.99 78.02 Beta 

emBC proportion treated beyond 1st line Olap 0.75 28.00 21.00 7.00 Beta 

emBC number of subsequent lines 1.70 0.17 99.75 0.02 Gamma 

emBC - Olaparib arm - Capecitabine - Share First 0.85 105.00 89.25 1.00 Dirichlet 

emBC - Olaparib arm - Atezolizumab + Abraxane - Share First 0.15 105.00 15.75 1.00 Dirichlet 

emBC - Olaparib arm - Capecitabine - Duration First 7.10 0.71 100.00 0.07 Gamma 

emBC - Olaparib arm - Atezolizumab + Abraxane - Duration First 7.00 0.70 100.00 0.07 Gamma 

emBC - Olaparib arm - Eribulin - Share Second plus 0.90 105.00 94.50 1.00 Dirichlet 

emBC - Olaparib arm - Eribulin - Duration Second plus 7.10 0.71 100.00 0.07 Gamma 

emBC Rad WaW 0.37 169.00 63.04 105.96 Beta 

emBC Surg WaW 0.27 169.00 44.95 124.05 Beta 
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emBC proportion treated beyond 1st line WaW 0.75 28.00 21.00 7.00 Beta 

emBC number of subsequent lines WaW 1.70 0.17 99.75 0.02 Gamma 

emBC - WaW arm - Capecitabine - Share First 0.85 105.00 89.25 1.00 Dirichlet 

emBC - WaW arm - Atezolizumab + Abraxane - Share First 0.15 105.00 15.75 1.00 Dirichlet 

emBC - WaW arm - Capecitabine - Duration First 7.10 0.71 100.00 0.07 Gamma 

emBC - WaW arm - Atezolizumab + Abraxane - Duration First 7.00 0.70 100.00 0.07 Gamma 

emBC - WaW arm - Eribulin - Share Second plus 0.90 105.00 94.50 1.00 Dirichlet 

emBC - WaW arm - Eribulin - Duration Second plus 7.10 0.71 100.00 0.07 Gamma 

lmBC Rad Olap 0.35 105.00 36.44 68.57 Beta 

lmBC Surg Olap 0.26 105.00 27.62 77.39 Beta 

lmBC proportion treated beyond 1st line Olap 0.75 28.00 21.00 7.00 Beta 

lmBC number of subsequent lines 1.70 0.17 99.75 0.02 Gamma 

lmBC - Olaparib arm - Capecitabine - Share First 0.85 105.00 89.25 1.00 Dirichlet 

lmBC - Olaparib arm - Atezolizumab + Abraxane - Share First 0.15 105.00 15.75 1.00 Dirichlet 

lmBC - Olaparib arm - Capecitabine - Duration First 7.10 0.71 100.00 0.07 Gamma 

lmBC - Olaparib arm - Atezolizumab + Abraxane - Duration First 7.00 0.70 100.00 0.07 Gamma 

lmBC - Olaparib arm - Capecitabine - Share Second plus 0.03 105.00 2.63 1.00 Dirichlet 

lmBC - Olaparib arm - Eribulin - Share Second plus 0.20 105.00 21.00 1.00 Dirichlet 

lmBC - Olaparib arm - Paclitaxel - Share Second plus 0.43 105.00 44.63 1.00 Dirichlet 

lmBC - Olaparib arm - Capecitabine - Duration Second plus 7.10 0.71 100.00 0.07 Gamma 

lmBC - Olaparib arm - Eribulin - Duration Second plus 7.10 0.71 100.00 0.07 Gamma 

lmBC - Olaparib arm - Paclitaxel - Duration Second plus 6.00 0.60 100.00 0.06 Gamma 

lmBC Rad WaW 0.35 169.00 58.64 110.36 Beta 

lmBC Surg WaW 0.26 169.00 44.45 124.55 Beta 

lmBC proportion treated beyond 1st line WaW 0.75 28.00 21.00 7.00 Beta 
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lmBC number of subsequent lines 1.70 0.17 99.75 0.02 Gamma 

lmBC - WaW arm - Capecitabine - Share First 0.85 169.00 143.65 1.00 Dirichlet 

lmBC - WaW arm - Atezolizumab + Abraxane - Share First 0.15 169.00 25.35 1.00 Dirichlet 

lmBC - WaW arm - Capecitabine - Duration First 7.10 0.71 100.00 0.07 Gamma 

lmBC - WaW arm - Atezolizumab + Abraxane - Duration First 7.00 0.70 100.00 0.07 Gamma 

lmBC - WaW arm - Capecitabine - Share Second plus 0.03 105.00 2.63 1.00 Dirichlet 

lmBC - WaW arm - Eribulin - Share Second plus 0.20 105.00 21.00 1.00 Dirichlet 

lmBC - WaW arm - Paclitaxel - Share Second plus 0.43 105.00 44.63 1.00 Dirichlet 

lmBC - WaW arm - Capecitabine - Duration Second plus 7.10 0.71 100.00 0.07 Gamma 

lmBC - WaW arm - Eribulin - Duration Second plus 7.10 0.71 100.00 0.07 Gamma 

lmBC - WaW arm - Paclitaxel - Duration Second plus 6.00 0.60 100.00 0.06 Gamma 

Administration Costs      

IV administration 1 625 162.50 7.39 0.10 Log-normal 

Disease Management Costs      

Disease management - Oncology visit: frequency DFS 0.21 0.02 -1.57 0.10 Log-normal 

Disease management - Cancer nurse: frequency DFS 0.17 0.02 -1.80 0.10 Log-normal 

Disease management - CT scan: frequency DFS 0.04 0.00 -3.18 0.10 Log-normal 

Disease management - Patient time: frequency DFS 0.15 0.01 -1.93 0.10 Log-normal 

Disease management - Transport: frequency DFS 0.83 0.08 -0.19 0.10 Log-normal 

Disease management - Oncology visit: frequency DFS years 2 to 5 0.02 0.00 -3.88 0.10 Log-normal 

Disease management - Phone call: frequency DFS years 2 to 5 0.04 0.00 -3.18 0.10 Log-normal 

Disease management - Mammogram: frequency DFS years 2 to 5 0.00 0.00 -5.49 0.10 Log-normal 

Disease management - Patient time: frequency DFS years 2 to 5 0.01 0.00 -4.71 0.10 Log-normal 

Disease management - Transport: frequency DFS years 2 to 5 0.05 0.01 -3.00 0.10 Log-normal 

Disease management - MRI: frequency DFS years 2 to 5 0.00 0.00 -5.49 0.10 Log-normal 
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Disease management - Mammogram: frequency DFS year5 onwards 0.00 0.00 -5.77 0.10 Log-normal 

Disease management - Patient time: frequency DFS year5 onwards 0.00 0.00 -6.47 0.10 Log-normal 

Disease management - Transport: frequency DFS year5 onwards 0.01 0.00 -5.08 0.10 Log-normal 

Disease management - MRI: frequency DFS year5 onwards 0.00 0.00 -5.77 0.10 Log-normal 

Disease management - Oncology visit: frequency LR 0.25 0.03 -1.39 0.10 Log-normal 

Disease management - CT scan2: frequency LR 0.25 0.03 -1.39 0.10 Log-normal 

Disease management - Patient time: frequency LR 0.21 0.02 -1.57 0.10 Log-normal 

Disease management - Transport: frequency LR 1.00 0.10 -0.00 0.10 Log-normal 

Disease management - Full blood count: frequency LR 0.25 0.03 -1.39 0.10 Log-normal 

Disease management - Oncology visit: frequency mBC 0.25 0.03 -1.39 0.10 Log-normal 

Disease management - CT scan2: frequency mBC 0.25 0.03 -1.39 0.10 Log-normal 

Disease management - Patient time: frequency mBC 0.21 0.02 -1.57 0.10 Log-normal 

Disease management - Transport: frequency mBC 1.00 0.10 -0.00 0.10 Log-normal 

Disease management - Full blood count: frequency mBC 0.25 0.03 -1.39 0.10 Log-normal 

HCRU Costs      

Disease management - Complete blood count frequency: Olaparib (mono) 1.00 0.10 -0.00 0.10 Log-normal 

Adverse events - Anemia: No. of events% - Olaparib 0.09 921.00 80.13 840.87 Beta 

Adverse events - Leukopenia: No. of events% - Olaparib 0.03 921.00 27.63 893.37 Beta 

Adverse events - Neutropenia: No. of events% - Olaparib 0.05 921.00 45.13 875.87 Beta 

Adverse events - Anemia: Duration (days) - Olaparib 72.44 7.24 4.28 0.10 Log-normal 

Adverse events - Leukopenia: Duration (days) - Olaparib 28.92 2.89 3.36 0.10 Log-normal 

Adverse events - Neutropenia: Duration (days) - Olaparib 28.92 2.89 3.36 0.10 Log-normal 

Adverse events - Anemia: No. of events% - W&W arm 0.00 915.00 2.75 912.26 Beta 

Adverse events - Leukopenia: No. of events% - W&W arm 0.00 915.00 2.75 912.26 Beta 

Adverse events - Neutropenia: No. of events% - W&W arm 0.01 915.00 7.32 907.68 Beta 
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Adverse events - Anemia: Duration (days) - W&W arm 35.92 3.59 3.58 0.10 Log-normal 

Adverse events - Leukopenia: Duration (days) - W&W arm 31.05 3.11 3.43 0.10 Log-normal 

Adverse events - Neutropenia: Duration (days) - W&W arm 31.05 3.11 3.43 0.10 Log-normal 

Utilities      

Utility - Olaparib: DFS 0.87 0.00 23 751.29 3 580.46 Beta 

Utility - Olaparib: non-mBC 0.87 0.00 23 751.29 3 580.46 Beta 

Utility - Olaparib: mBC (Late) 0.69 0.03 171.05 78.66 Beta 

Utility - Olaparib: mBC (Early) 0.69 0.03 171.05 78.66 Beta 

Utility - Watch and wait arm: DFS 0.87 0.00 23 751.29 3 580.46 Beta 

Utility - Watch and wait arm: LR 0.87 0.00 23 751.29 3 580.46 Beta 

Utility - Watch and wait arm: mBC (Late) 0.69 0.03 171.05 78.66 Beta 

Utility - Watch and wait arm: mBC (Early) 0.69 0.03 171.05 78.66 Beta 

Utility - Intercept (for age adjustment) 0.95 0.10   Normal 

Utility - Gender parameter (for age adjustment) 0.02 0.00   Normal 

Utility - Age parameter (for age adjustment) 0.00 0.00   Normal 

TDT for Olaparib      

TDT for olaparib 1.00  47.00 704.00 Beta 

TDT for olaparib 0.94  23.00 681.00 Beta 

TDT for olaparib 0.91  20.00 661.00 Beta 

TDT for olaparib 0.88  18.00 643.00 Beta 

TDT for olaparib 0.86  13.00 630.00 Beta 

TDT for olaparib 0.84  13.00 617.00 Beta 

TDT for olaparib 0.82  5.00 612.00 Beta 

TDT for olaparib 0.81  12.00 600.00 Beta 

TDT for olaparib 0.80  12.00 588.01 Beta 
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TDT for olaparib 0.78  10.00 578.00 Beta 

TDT for olaparib 0.77  12.00 566.00 Beta 

TDT for olaparib 0.75  225.00 341.00 Beta 

TDT for olaparib 0.45  329.00 12.00 Beta 

TDT for olaparib 0.02  8.00 4.00 Beta 

TDT for olaparib 0.01  1.01 2.99 Beta 

TDT for Abemaciclib      

TDT for abemaciclib 1.00  109.57 2445.43 Beta 

TDT for abemaciclib 0.96  88.46 2466.54 Beta 

TDT for abemaciclib 0.92  64.68 2490.32 Beta 

TDT for abemaciclib 0.90  27.65 2527.35 Beta 

TDT for abemaciclib 0.89  39.14 2515.86 Beta 

TDT for abemaciclib 0.88  51.10 2503.90 Beta 

TDT for abemaciclib 0.86  40.56 2514.44 Beta 

TDT for abemaciclib 0.85  35.32 2519.68 Beta 

TDT for abemaciclib 0.83  29.85 2525.15 Beta 

TDT for abemaciclib 0.82  42.28 2512.72 Beta 

TDT for abemaciclib 0.81  24.57 2530.43 Beta 

TDT for abemaciclib 0.80  43.41 2511.59 Beta 

TDT for abemaciclib 0.79  12.62 2542.38 Beta 

TDT for abemaciclib 0.79  25.36 2529.64 Beta 

TDT for abemaciclib 0.78  38.42 2516.58 Beta 

TDT for abemaciclib 0.77  6.50 2548.50 Beta 

TDT for abemaciclib 0.76  32.59 2522.41 Beta 

TDT for abemaciclib 0.75  13.20 2541.80 Beta 
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TDT for abemaciclib 0.75  19.91 2535.09 Beta 

TDT for abemaciclib 0.74  20.07 2534.93 Beta 

TDT for abemaciclib 0.74  26.97 2528.03 Beta 

TDT for abemaciclib 0.73  34.07 2520.93 Beta 

TDT for abemaciclib 0.72  110.49 2444.51 Beta 

TDT for abemaciclib 0.69  2 143.60 411.40 Beta 

TDT for abemaciclib 0.11  2 241.23 313.77 Beta 

TDT for abemaciclib 0.1  1 825.00 730.00 Beta 
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16 (primary adj5 (tumour$ or tumor$ or cancer$ or neoplasm$ or 
adenocarcinoma$ or carcinoma$ or TNBC*)).mp.  

27403  

17 15 or 16  208800  

18 14 and 17  2833  

19 limit 18 to yr="2020 -Current"  493  

 

PRISMA diagram including 2022 update 

In total, 48 publications reporting on 32 studies were eligible for inclusion in the SLR. The 

majority of publications reported data for the adjuvant setting, with one study reporting 

data for the post-neoadjuvant setting and another study reporting data at both the 

neoadjuvant and adjuvant stages. 

The flow of studies through review is summarised in the PRISMA flow diagram in Figure 

57 

Figure 57. PRISMA flow diagram (original clinical SLR plus 2022 update) 

 

Abbreviations: EBC, early breast cancer; HER2, human epidermal growth factor receptor 2; MBC, 
metastatic breast cancer; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-
Analyses; TNBC, triple negative breast cancer. 
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Out of the 48 relevant publications, only 9 focused on TNBC patients, which is the 

population relevant for this application. 

As a complement to the original clinical SLR and the Jan 2022 update we have conducted 

a further review to cover the time span up to September 2025. This was more limited in 

scope and included only Medline and no search for conference abstracts. We still expect 

that Medline should capture most of the relevant new studies in the area. 

Data base: https://pubmed.ncbi.nlm.nih.gov/ 

Search terms: "breast cancer" AND (adjuvant OR neoadjuvant) AND ("triple negative" OR 

TNBC) AND ("clinical trial" OR "phase iii trial" OR "phase ii trial" OR "clinical study") AND 

(progression OR overall OR survival OR "event-free" OR "disease-free") AND (2022 OR 

2023 OR 2024 OR 2025) 

Date: 18.09.2025 

We also tested variations of the search string above, but these did not generate more 

relevant search results. 

The flow of studies in the 2022-2025 update is summarised in the PRISMA flow diagram 

in Figure 58. 

Figure 58. PRISMA flow diagram for the clinical SLR 2025 update. 

 

 

The primary aim of this SLR was to evaluate the efficacy and safety of intervention in 

HER2-negative breast cancer. Accordingly, although the protocol allowed for studies with 

mixed populations, but only data relating to outcomes among patients with HER2-

negative breast cancer were considered for inclusion. This re-application is even more 

restricted and is focused on the TBNC population. Hence, only studies including TNBC will 

be considered. The design of the TNBC studies eligible for inclusion is shown in Table 84. 

There are also some other studies that include TNBC subgroups, but with the exception 

of OlympiA these are studies including chemotherapy.  
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Abbreviations: BRCA1, breast cancer gene 1; BRCA2, breast cancer gene 2; eBC, early breast cancer; ER, oestrogen receptor; HER2, human epidermal growth factor receptor 2; PgR, progesterone receptor; TNBC, triple-

negative breast cancer; UK, United Kingdom.  

† Only labelled ‘yes’ if the hormone-receptor-positive subgroup was also HER2-negative; HER2-positive, hormone-receptor-positive subgroups were not of interest to this SLR. 

‡ Subgroup data were reported for patients with mixed HER2 status and are of limited relevance to this SLR.
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*ACP Journal Club 1991 to December 2021, Cochrane Central Register of Controlled Trials December 2021, 

Cochrane Database of Systematic Reviews 2005 to January 5, 2022, Cochrane Clinical Answers December 2021: 

searched 12.01.22 

PRISMA diagram including 2022 update 

Overall, a total of 34 publications reporting HSUVs for patients with EBC were identified 

for final inclusion across the original review and the January 2022 update (full 

publications, N=31; conference abstracts, N=3). In addition, 462 studies reporting use of 

generic and/or disease specific HRQoL instruments were tagged. 

The flow of studies through review is summarised in the PRISMA flow diagram in Figure 

59. 

Figure 59. PRISMA flow diagram for the HSUV review 

 

Abbreviations: HRQOL, health related quality of life. 

As a complement to the original SLR and the Jan 2022 update we have conducted a 

further review to cover the time span up to September 2025. This was more limited in 

scope and included only Medline and no search for conference abstracts. We still expect 

that Medline should capture most of the relevant new studies in the area. 

Data base: https://pubmed.ncbi.nlm.nih.gov/ 

Search terms: breast cancer AND (eq-5d OR SF-6 OR TTO) AND “quality of life” AND 

(2022 OR 2023 OR 2024 OR 2025) 

Date: 15.09.2025 
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We also tested variations of the search string above, such as: "breast cancer" AND (eq-5d 

OR SF-6 OR SF-8 OR SF-12 OR TTO OR "time trade-off" OR "standard gamble") AND 

("quality of life" OR utility OR "index score") AND (2022 OR 2023 OR 2024 OR 2025). 

However, these did not generate more relevant search results. 

Figure 60. PRISMA flow diagram for the HSUV 2025 update 

  

 

In the original SLR, the selection of studies for inclusion in the health economic model 

was primarily based on how the methods and results aligned with the references cases 

from CADTH in Canada, NICE in England, SMC in Scotland, and PBAC in Australia. In Table 

98 the HTA relevance of published HSUVs associated with EBC is outlined. 

 

 

 

 

 

 

 

 

 

 

 

























 

246 

mean EQ-5D-3L score 
(N=177; 53%) 

(0.745; 0.811) 

Patients in the metastatic 
disease state, mean EQ-
5D-3L score (N=65; 19%) 

0.685 

(0.620; 0.735) 

I.1.2 Quality assessment and generalizability of estimates 

Strengths of the study by Lidgren et al. [43] include that the utilities were derived from 

patients with BC, including patients with non-metastatic BC as separate health states. 

The number of patients who responded to each section of the EQ-5D questionnaire were 

also reported.  A weakness with the study by Lidgren et al. is that the number of subjects 

contacted is not stated, only the number of enrolled patients. Another weakness is that 

it is not stated how missing data were handled. The generalizability for Denmark is 

limited by the use of the EQ-5D-3L questionnaire. The HSUV estimate of 0.685 is still in 

line with international HSUV estimates for advanced, metastatic and stage IV breast 

cancer in Table 99 above. 

I.1.3 Unpublished data  

Not relevant. 
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Appendix K.  Mapping of HRQOL 

data 
In OlympiA, HRQoL was assessed using the FACIT-Fatigue and EORTC QLQ-C30 

questionnaires. The FACIT-Fatigue is a well-established instrument for measuring the 

impact of fatigue on daily activities and function, whilst the EORTC QLQ-C30 is a standard 

measure of cancer-specific HRQoL. These questionnaires were selected to measure the 

impact of treatment-related fatigue on quality of life, as well as the general physical and 

emotional status of patients as they continue to recover from the chemotherapy, surgery 

and/or radiation therapy received prior to randomization. No EQ-5D-3L or EQ-5D-5L data 

were collected in the study.  

In the absence of EQ-5D-3L or EQ-5D-5L data, HSU values were estimated by mapping 

from the EORTC QLQ-C30 data collected at DCO1 of OIympiA using published algorithms. 

These data were considered most robust and applicable source of HSU data for the IDFS 

state of the model given they are based on HRQoL data collected in patients with 

gBRCAm early breast cancer. Therefore, they were used in the base case analysis.  

EORTC QLQ-C30 in OlympiA versus population norms 

The EORTC QLQ-C30 subscale scores for function and symptoms in OlympiA (all 

observations pooled) were compared to the published general population normative 

data from Nolte et al [182]. To ensure comparability with OlympiA, the general 

population normative data were based on scores from females aged 40-49 years old. 

Figure 61 and Figure 62 display the mean EORTC QLQ-C30 general health, functioning 

and symptom scores for OlympiA and the population norm data. For general health and 

functioning scales, a higher score represents an improved level of health or functioning. 

For the symptom scales, a higher score represents a higher level of symptomology or 

problems. 

In general, the OlympiA population had similar or higher functioning scores and similar 

or lower major symptom scores versus the population norms. For the general health and 

emotional functioning scales, the OlympiA population scored higher than the population 

norm. For all other subscales (physical, role, cognitive and social), there was no clinically 

meaningful (<3 points, in line with definition used in the OlympiA Clinical Study Report) 

difference in mean scores between OlympiA and the population norms, Figure 61. 

On the symptom scales, the OlympiA population reported a lower score than the 

population norm on all domains except for financial difficulties. The domain of financial 

difficulties was higher for OlympiA patients indicating worse problems with financial 

burdens. This domain tends to have limited correlation with the domains of the EQ-5D 

and was not included in the final mapping analysis by Crott and Briggs [65]. This suggests 

that any differences in financial difficulties are unlikely to result in health state utility 

differences between the general population and OlympiA. These results suggest that the 

OlympiA population has generally comparable symptom burden to the age- and gender-

matched general population.  
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Figure 61. Comparison of EORTC QLQ-C30 functioning scores in OlympiA (from mapping report) 

versus the population norms 

 

Figure 62. Comparison of EORTC QLQ-C30 symptom scores in OlympiA (from mapping report) 

versus the population norms 

 

Mapping analysis 

Published algorithms were identified from the online HERC mapping database (accessed 

October 2021;  https://www.herc.ox.ac.uk/downloads/herc-database-of-mapping-

studies). Only algorithms with HSUs derived from the UK value set were considered in 

the analysis. Two relevant published algorithms were identified; Crott and Briggs 

reported direct mapping of QLQ-C30 to UK EQ-5D-3L HSUs and Longworth et al reported 

indirect mapping of the QLQ-C30 to the domains of the EQ-5D-3L [65, 183]. 

The algorithm by Crott and Briggs was used in the base case analysis as the mapping was 

performed in a similar patient population (locally advanced breast cancer versus mix of 

cancers in Longworth et al) to OlympiA and has been used in previous appraisals for 
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Appendix M. The modelled 

treatment pathway 
Disease-free survival 

All patients enter the model in the IDFS health state having completed local treatment 

and neoadjuvant or adjuvant chemotherapy. In the intervention arm, patients 

immediately initiate 1-year treatment with adjuvant olaparib. After discontinuation or 

completion of treatment, patients that remain free of disease recurrence undergo watch 

and wait, comprising routine follow-up and screening for recurrence. In the comparator 

arm, patients undergo watch and wait from model entry to disease recurrence or death.  

From the IDFS state, patients may experience one of three events: 

• TP1: develop a locoregional recurrence or contralateral breast cancer and enter the 

non-mBC state. 

• TP2: develop a distant metastatic recurrence or second primary non-breast invasive 

malignancy and enter the disease states for mBC. 

• TP3: experience death from any cause prior to a non-metastatic or metastatic 

disease recurrence. 

These events cover the breadth of outcomes considered in the primary endpoint of IDFS 

in OlympiA. Both recurrence events and death are modelled as an irreversible process 

such that patients are unable to return to IDFS. The treatment pathways after developing 

metastatic or non-mBC are described below. 

Metastatic recurrence pathway 

Patients that develop a distant metastatic recurrence in the first 2 years of the time 

horizon are assumed to enter the ‘early onset mBC’ state. After 2 years, patients that 

develop a distant metastatic recurrence enter the ‘late onset mBC’ state. Patients can 

enter the metastatic state from the disease-free state or the non-metastatic state. From 

the metastatic state, patients may transition to the death state (TP6 and TP7). The risk of 

death after metastatic cancer was assumed to differ based on the timing of recurrence, 

defined as ‘early’ (TP6) and ‘late’ (TP7) onset. This is to reflect that patients with early 

recurrence tend to have more aggressive disease that is less responsive to subsequent 

palliative treatment than patients who experience late recurrence and are likely to have 

more indolent disease. This approach is supported by evidence from the clinical 

literature for HER2-negative patients. 

The model includes an option to set the time point for ‘early’ versus ‘late’ onset mBC to 

1, 2 (base case), or 3 years. In the base case, the timing of early and late recurrence was 

based on the 2-year definition. This time point was selected based on literature data 

showing consistently poor post-recurrence survival in patients that recur within 2 years 

(Table 106). The alternative time points 1 and 3 years were considered in sensitivity 

analysis.  
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Non-metastatic recurrence pathway 

Patients that enter the non-mBC health state remain in this state until the onset of 

distant mBC (TP4) or death (TP5). As described above, patients that develop a distant 

metastatic recurrence in the first 2 years of the time horizon enter the ‘early onset mBC’ 

state and those that have recurrence after 2 years enter the ‘late onset mBC’ state. All 

patients that enter the non-metastatic recurrence state are assumed to be at risk of 

distant recurrence or death immediately upon entering the state.  

In OlympiA, the post-recurrent survival of patients with non-metastatic disease suggests 

that BRCA HER2-negative patients are at a relatively high- and immediate risk of 

developing mBC or death after a locoregional event (see Figure 39 in Appendix D.2). This 

is further supported by data on the proportion of patients undergoing surgery after 

locoregional recurrence (50 of 81 had surgery, 61.7% (data on file)), which suggests that 

not all patients are eligible to receive curative treatment followed by adjuvant 

chemotherapy. Because of this, the OlympiA model excludes the state of remission and 

allows for the development of distant metastatic disease upon entering the non-

metastatic disease state. The potential for long-term remission amongst patients with 

non-metastatic disease that received potentially curative surgery was captured by the 

survival rates from OlympiA.    
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Appendix N. Safety 

N.1 Safety data from the clinical documentation 

Most patients experienced one or more AE during the study course, with the incidence 

of AEs observed to be higher in the olaparib arm than the placebo arm; around a quarter 

of the patients in the olaparib arm had Grade ≥3 AEs (24.5%) compared with 11.3% in 

the placebo arm. Most AEs observed were non-serious, mild or moderate in severity and 

did not result in treatment discontinuation. The incidence of AEs leading to death and 

SAEs were similar between the treatment arms [62]. Despite the observed incidence of 

AEs, no detrimental impact of treatment on HRQoL was observed in OlympiA. This 

suggests that the AEs experienced during treatment did not have a negative effect on 

patient HRQoL. Furthermore, the overall safety and tolerability data of olaparib in 

OlympiA are generally consistent with the known safety profile of olaparib treatment 

across the various indications in which it has been studied. [11, 62] 

Grade AE ≥3 (OlympiA DCO2) 

AEs of Common Terminology Criteria for Adverse Events (CTCAE) Grade ≥3 were 

reported in 24.5% of olaparib- treated patients and 11.3% of placebo-treated patients. In 

the olaparib arm, the most common Grade ≥3 AEs (reported in >2% of patients) were in 

the SOCs of blood and lymphatic system disorders (9.4%), investigations (7.7%) and 

infections and infestations (2.3%). In the placebo arm no SOCs were reported at a 

frequency of >2% of patients; Grade ≥3 AEs were most common (reported in >1% of 

patients) in the SOCs of infections and infestations (2.0%), investigations (1.8%) and 

neoplasms (benign, malignant and unspecified; 1.3%). Anaemia was the only Grade ≥3 

AE reported in ≥5% of patients (8.7% of olaparib-treated patients vs 0.3% of placebo- 

treated patients) [62]. 

AEs of special interest (OlympiA DCO2) 

Myelodysplastic syndrome (MDS), acute myeloid leukaemia (AML) and new primary 

malignancies were considered AEs of special interest in OlympiA as they may be related 

to agents that affect DNA repair, including chemotherapy. Pneumonitis has been 

observed in previous trials of olaparib. At DCO2, the incidence of MDS/AML and 

leukaemia in olaparib-treated patients was low and in line with the previously reported 

frequency. Notably, since study onset, MDS/AML has been reclassified as an adverse 

drug reaction for olaparib and has also been categorised as an important identified risk 

in the risk management plan. New primary malignancies were reported in 25 patients 

(2.7%) in the olaparib arm and 45 patients (5.0%) in the placebo arm [62]. A small 

proportion of pneumonitis and radiation pneumonitis events (9 patients, 1.0%) occurred 

in the olaparib arm, a similar rate to that reported in the placebo arm (12 patients, 

1.3%). 
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Table 113 presents the frequency of AEs applied by treatment arm in the cost-

effectiveness analysis and cost-minimisation analyses. AEs included in the analysis had a 

severity grade of ≥3 and an incidence of ≥3% in either treatment arm. For 

pembrolizumab, capecitabine and abemaciclib, the user has the option to set the 

frequency of AEs to the same as for olaparib or to apply the frequency of grade ≥3 AEs 

with an incidence of ≥3% in KEYNOTE 522, CREATE-X or MonarchE clinical trials, 

respectively, as reported in Schmid et al 2024, Masuda et al 2017 and Johnston et al 

2023. AEs that did not meet the inclusion criteria (grade ≥3 AEs with an incidence of 

≥3%) were set to 0% in the health economic model.
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N.2 Safety data from external literature applied in the health 
economic model 

See Section N.1 above. 
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Watch and 

wait 

Drug administration (all treatment lines) 0.00 

Procedure (surgery or radiotherapy) 31 126.08 
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Administration type: Oral cycles in the phase 3 

MONARCH3 study [188] 

* Single chemotherapy could include carboplatin, capecitabine, eribulin, vinorelbine, paclitaxel or docetaxel used as monotherapy. We are here including one (capecitabine) for simplicity, as the 

costs do not differ very much between standard chemotherapies. ‡ The body surface area is estimated to be 1.77 m2, using the Cornell University Body Surface Area calculator [186]. The 

calculation is based on the average height for Danish women (167cm) and the mean weight reported in the OlympiA trial (68.7kg). 
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Abemaciclib 

plus letrozole 

A: 150mg twice daily  

L: 2.5mg daily  

Administration type: Oral 

16 (28-day 

cycles)  

Median number of abemaciclib 

treatment cycles in the phase 3 

MONARCH3 study [188] 

90% 0% 17 334.94 0.00 

Anastrozole 1mg daily  

Administration type: Oral 

13.9 (28-day 

cycles) 

Median exposure to anastrozole in 

the phase 3 FALCON study 

0.0% 30.0% 37.74 0.00 

‡ The body surface area is estimated to be 1.77 m2, using the Cornell University Body Surface Area calculator [186]. The calculation is based on the average height for Danish 

women (167cm) and the mean weight reported in the OlympiA trial (68.7kg) 
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Figure 65. Cost-effectiveness plane (olaparib vs watch and wait), TNBC population 

 

The cost-effectiveness acceptability curve, presented in Figure 66, indicate that the 

probability of olaparib being cost-effective compared with watch and wait is 99% at a 

willingness to pay (WTP) threshold of 600 000 DKK, and 100% at WTP thresholds of 

800 000 DKK and 1 000 000 DKK. 

Figure 66. Cost-effectiveness acceptability curve (olaparib vs watch and wait), TNBC population 

 

 

Cost-minimisation analysis of olaparib versus pembrolizumab/capecitabine, TNBC 

population 

The PSA for the cost-minimisation analysis of olaparib versus 

pembrolizumab/capecitabine was run for 1 000 simulations and resulted in a 

probabilistic incremental cost of -27 181 DKK which can be compared with the 

deterministic incremental cost of -26 715 DKK.  

The results are illustrated as a histogram in Figure 67, which shows how the cost 

differences were distributed in the PSA simulations. 
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Figure 67. Distribution of total cost differences for olaparib vs. pembrolizumab/capecitabine  

 

Cost-minimisation analysis of olaparib versus abemaciclib, HR+ population 

The PSA for the cost-minimisation analysis of olaparib versus abemaciclib in the HR+ 

population was run for 1 000 simulations and resulted in a probabilistic incremental cost 

of -1 669 DKK which can be compared with the deterministic incremental cost of -2 050 

DKK.  

The results are illustrated as a histogram in Figure 68, which shows how the cost 

differences were distributed in the PSA simulations 

Figure 68. Distribution of total cost differences for olaparib vs. abemaciclib  

 

Q.3 Scenario analysis 

Cost-effectiveness analysis of olaparib versus watch and wait – TNBC population 

Table 130 provides a summary of the results of the scenario analysis run for the cost-

effectiveness analysis of olaparib versus watch and wait that had an absolute change of 

>3% impact on the ICER. The scenario with the greatest impact on the ICER (+19.0%) was 
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