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Supplementary Table 2: ALDO modifications to the UKFOCSS protocol 

1 The term ‘screening’ was replaced by ‘surveillance’ in keeping with NICE guidelines for 

surveillance for early detection of breast cancer in high-risk women1. 

2 We did not offer annual Transvaginal ultrasound scans 

3 Based on the results from UKFOCSS, the ROCA cut-offs for determining the categories 

for repeating surveillance tests were adjusted.  

4 The risk level at which women were referred direct to gynaecology rapid access clinics 

(without waiting for a repeat blood test or scan) was set at 1 in 33, which is the National 

Institute for Health and Care Excellence risk threshold for automatic 2 week wait 

referral for suspected cancer.  

5 Following discussions with BRCA-carriers, the terms for classifying ROCA results were 

changed from ‘Normal’, ‘Low Intermediate’, ‘High Intermediate’ and ‘Elevated’ to 

‘Normal’, ‘Mildly Elevated’, ‘Moderately Elevated’ and ‘Significantly Elevated’, 

respectively.  

6 CA125 samples could be analysed up to 7 days post the blood being drawn (based on a 

stability study which found samples remained stable during that time). 

7 The algorithm to determine menopause status was improved to include women with a 

Mirena® intra-uterine system. 

1. https://www.nice.org.uk/guidance/cg164/chapter/Recommendations#surveillance-and-

strategies-for-early-detection-of-breast-cancer 
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Supplementary Table 3. Surgical complexity scoring on ALDO1 

Procedure  Points 

TAHBSO  1 

Omentectomy  1 

Pelvic lymphadenectomy  1 

Paraaortic lymphadenectomy  1 

Pelvic peritoneum stripping  1 

Abdominal peritoneum stripping  1 

Large bowel resection  2 

Diaphragm stripping/resection   2 

Splenectomy  2 

Liver resection/s  2 

Small bowel resection/s   2 

Rectosigmoidectomy with anastomosis  3 

  
1. Aletti GD et al. Relationship among surgical complexity, short-term morbidity, and overall survival in primary surgery for advanced 

ovarian cancer. Am J Obstet Gynecol. 2007 Dec;197(6):676.e1-7. doi: 10.1016/j.ajog.2007.10.495. PMID: 18060979. 

https://doi.org/10.1016/j.ajog.2007.10.495 

Key 

TAHBSO = total abdominal hysterectomy and bilateral salpingo-oophorectomy 

To calculate total score per patient, simply add scores from individual procedures undertaken during surgery and allocate to complexity 

group as follows:   

Total score 1-3 = low complexity 

Total score 4-7 = intermediate complexity 

Total score >7 = high complexity  

 

 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Med Genet

 doi: 10.1136/jmg-2022-108741–10.:10 2022;J Med Genet, et al. Philpott S

https://doi.org/10.1016/j.ajog.2007.10.495


12 

 

Supplementary Figure 3: Markov model used for cost effective analysis 
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Figure 4: Results of failsafe repeat samples 
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Supplementary Table 4:  Reasons for not providing blood samples 

Never returned a sample n=67 

Reason Number 

Reason not ascertained 40  

Too busy to provide sample   9 

Planning RRSO imminently   5 

Difficulty getting an appointment for blood sample   4 

Health issues   4 

Moved away    2 

Sample lost in transit   2 

Did not receive blood packs   1 

Returned 1 or more sample n=44 

Reason Number 

Reason not ascertained 24 

Difficulty getting an appointment for blood sample   6 

Too busy to provide sample   6 

Health issues   3 

Moved away    2 

Did not receive blood packs   1 

Pregnancy   1 

Found result letters stressful   1 
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Supplementary information on the cost-effectiveness analysis of the ALDO surveillance 

programme 

 

Methods 

This supplementary information outlines the model used to estimate the cost-effectiveness of the 

ALDO surveillance programme for women with a pathogenic BRCA variant, who are at high risk of 

developing ovarian cancer (OC) as based on the reported ALDO clinical results. We perform a 

simulated incremental cost-effectiveness analysis of the ALDO surveillance screening programme 

compared to a no-screening arm over the lifetime period of a modelled population cohort of 1,000 

at risk women using a Markov cohort approach. The analysis is based on individual patient level data 

collected during the ALDO study for the surveillance arm, and collected from relevant literature for 

the control, no-surveillance arm. The cost-effectiveness perspective adopted in this study is the UK 

National Health Service (NHS). The NHS is the major provider of all cancer services within the UK. We 

consequently use the UK National Institute of Health and Care Excellence (NICE) recommended 

discount rate of 1.5% per annum for public health interventions1. 

 

We initiate the ROCA surveillance testing programme in woman of 35 years of age and adopt a 

Markov population cohort model to examine the incremental cost-effectiveness of the programme 

and compare it to a control arm where women are assumed to have the self-determined choice of 

undertaking risk-reducing salpingo-oophorectomy (RRSO) or that they may develop symptoms due 

to an OC and enter associated therapy.  The Markov model uses a simulation of 1,000 women who 

face progression through a number of health states to death, either from OC or a competing risk 

(these are given in Figure S3). The model follows the individuals from the point they undergo gene 

testing for their BRCA status until death using annual cycles.  

 

 

The effectiveness measures used are life years gained (LYG) and quality adjusted life years (QALY) 

gained. These are based on extrapolations of the detection of OC in the surveillance arm and the 

development of OC in the control arm, taking into account the choice to undergo RRSO in both arms. 

The extrapolations are made, in the normal Markov cohort manner, through allocating transition 

probabilities to the population to move them through various health states.  

In any given year (model cycle) an individual can decline or defer RRSO or opt for RRSO. For 

individuals who do not opt for RRSO the model assumptions and the data sources used to populate 
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the model are detailed below.  Estimates of the annual risk of OC by age for BRCA-carriers are taken 

from Kotsopoulos et al (2018)2 for both arms, and the breakdown into early (stages 1 and 2) and late 

(stages 3 and 4) cancer from the ALDO data for the surveillance arm and from Rosenthal et al (2017)3 

for the control arm.  

The probabilities of the transition from healthy (i.e. no cancer) to death for both arms are based on 

BRCA-carrier specific death rates given in Mai (2009)4 up to age 55 years after which the probabilities 

are assumed equal to the ONS mortality, again for both arms. The probability of transition from the 

state of advanced cancer to death for the first 12 years is based on Rubin et al (1996)5 and these are 

then adjusted by the relative risk (hazard ratios) reported by Lavie et al (2019)6 to give the probabilities 

of transition from the early cancer state to death. Beyond 12 years individuals are assigned the same 

probabilities of transition from both advanced and early cancer state to death as given by the ONS for 

the general UK population7, given that after 12 years they are considered to be in complete remission. 

This assumption is based on expert opinion and supported by the lack of BRCA-carrier specific life 

tables and holds for both arms.  

For individuals who opt for RRSO the model assumptions and the data sources used to populate the 

model follow.  To determine the number of individuals who decide to undergo RRSO, age- and time 

from genetic test- dependent estimates of the proportion of individuals opting for RRSO are taken 

from Evans et al (2009)8 and applied to both arms. Following RRSO an individual can be diagnosed 

free of OC, with early OC or with advanced OC. The estimates for the above prevalence figures at the 

time of RRSO were obtained from Kotsopoulos et al (2018)2. The corresponding probabilities from 

transition to death from any of the above health states were obtained from the same sources as for 

the individuals in the same health states who had not opted for RRSO described above. This 

approach was adopted for both arms. 

We use quality of life (QoL) data taken from Edwards, Barton, Thurgar et al. (2015)9 who reviewed 187 

papers reporting QoL data relating to OC, of which 27 provided data suitable for use in economic 

evaluations. While their concern was with advanced recurrent and refractory OC, the study reported 

QoL tariffs for stable and progressive disease, estimated at 0.718 and 0.649 respectively. These values 

were based on a sample population of over 600 patients and were generally representative of values 

used for similar states in other studies. We take these values to proxy the QoL tariffs for early-stage 

OC (0.718) and advanced OC (0.649) within the Markov model. 
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We analyse only direct health service costs covering the surveillance and control populations and the 

subsequent treatment costs. Resource usage was based on the identification of surveillance visits, 

blood tests, clinic visits, surgery and follow-up clinical assessment. In addition, chemotherapy agents 

and the number of cycles were identified for those treated for OC as based on NICE Guidance 

Ovarian Cancer Overview 2019.10 

 

For the early cancer state all women are assumed to receive surgery and chemotherapy of 6 cycles 

of paclitaxel and carboplatin. Following this, 80% (platinum-sensitive relapse) receive a further 6 

cycles of paclitaxel and carboplatin and the remaining 20% (platinum-resistant relapse) receive a 

further 6 cycles of weekly paclitaxel. For the advanced cancer state all women are assumed to 

receive surgery and chemotherapy (6 cycles of carboplatin and paclitaxel) followed by maintenance 

therapy with Olaparib alone (80% of patients) or Olaparib and Bevazicumab (20% of patients). 

Following this, 80% (platinum-sensitive relapse) receive a further 6 cycles of paclitaxel and 

carboplatin and the remaining 20% (platinum-resistant relapse) receive a further 6 cycles of weekly 

paclitaxel and Best Supportive Care (BSC). No overall survival benefit from use of maintenance 

Olaparib was assumed.11 The resulting overall annual per patient surgery and chemotherapy 

(including maintenance) cost is £48,309 for these individuals and £21,515 for the individuals in the 

early cancer state. 

 

All surveillance and treatments were recorded within NHS settings. The 2019-2020 NHS tariff prices 

associated with relevant hospital episodes (in-patient, day case and out-patient), procedures, blood 

tests and clinics were attached to these visits (UK Dept. of Health, 2020).12 The unit costs arising 

from treatment of OC with chemotherapy agents were gained from a number of secondary sources, 

primarily reports from NICE (UK)13 and the British National Formulary (BNF) prices 2020,14 as 

reported by NHS England, and for BSC at end of life.15 

 

The unit cost of the CA125-ROCA test used to predict the likelihood of the presence of OC was based 

on the current price of £150.16 Although the blood tests forming the basis of the ROCA were 

administered through GPs in the ALDO study, we make the conservative assumption that an out-

patient visit is incurred in testing. This estimate was used in the base-case analysis and subjected to 

sensitivity analysis to account for the uncertainty surrounding the estimated value. 

 

On the basis of the data and assumptions outlined above we find that the ROCA surveillance testing 

programme is cost saving to the NHS. The number of life years gained by the surveillance 
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programme is 0.046 and the number of QALYs gained is 0.179. The control arm incurs a cost of 

£220,677 per patient over lifetime while the ROCA surveillance arm incurs a cost of £202,337 per 

patient over lifetime. As such the ROCA surveillance arm provides health benefit at lower cost and is 

deemed cost saving for the base-case analysis (the calculated ICER is estimated to be -£102,496 per 

QALY gained). 

Various sensitivity analyses were undertaken. First, a threshold ROCA price was established through 

sensitivity analysis where the ALDO surveillance arm, given the baseline assumptions would no 

longer be considered cost saving. This threshold for the ROCA price is established at £585. If the 

ROCA algorithm were priced at £585, the incremental cost-effectiveness for the ALDO surveillance 

arm becomes £987 per QALY over a lifetime. This means the ALDO surveillance remains highly cost-

effective, given current NHS England guidance, at this price. 

In a separate sensitivity analysis we considered the impact on the ICER if the surveillance was 

stopped for women in older age groups, specifically, if the ALDO surveillance algorithm was not 

extended beyond ages 80, 75, 70, or 50. In all cases the ALDO surveillance remained cost saving. 

Further sensitivity analyses considered the impact on the ICER of different cancer detection rates. In 

the base-case analysis the detection of early stage cancers was set at 33.3% and that of advanced 

cancers at 66.7% as based on the ALDO programme results. In this set of sensitivity analyses, given 

the small numbers in ALDO, the detection rate of early cancers was increased by an absolute 10% 

and then decreased by an absolute 10% from the detection rate used in the base-case analysis. In 

both cases the ALDO surveillance remained cost saving. Finally, at a detection rate of 11.5% for early 

stage cancer, the ALDO surveillance programme reverted from being cost-saving to being cost-

effective. 
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Table A9: ALDO Collaborators, Project Steering Committee, Outcomes Committee members 

Centre Collaborators 

St Bartholomew’s Hospital, London, UK Ranjit Manchanda 

Birmingham Women’s Hospital, UK Jonathon Hoffman 

Birmingham City Hospital, UK Janos Balega 

All Wales Medical Genomics Service, 

Swansea, UK  
Alex Murray 

Cardiff and Vale University Health 

Board, UK 
Aarti Sharma 

Clinical Genetics, Great Ormond Street 

Hospital, London, UK 
Munaza Ahmed 

Clinical Genetics, Guy’s and St Thomas’ 
NHS Foundation Trust, London, UK 

Louise Izatt, Anju Kulkarni and Vishakha 

Tripathi 

Yorkshire Regional Clinical Genetics 

Service, The Leeds Teaching Hospitals 

NHS Trust, Leeds, UK 

Julian Adlard  

The Leeds Teaching Hospitals NHS Trust, 

Leeds, UK 
Tim Broadhead 

Clinical Genetics, Liverpool Women’s 
NHS Foundation Trust, UK 

Lynn Greenhalgh 

Liverpool Women’s NHS Foundation 
Trust, UK 

Sian Taylor 

Manchester Centre for Genomic 

Medicine, UK 
Gareth Evans 

Saint Mary’s Hospital, Manchester Richard Edmondson 

North Tees and Hartlepool Foundation 

Trust, UK 
Mary George 

The North West Thames Regional 

Genetics Service, UK 
Angela Brady 

Oxford Centre for Genomic Medicine, 

UK 
Joyce Solomons 

South west Thames Centre for 

Genomics, St George’s University 

Hospitals NHS Foundation Trust, 

London, UK 

Helen Hanson and Katie Snape 

St George’s University Hospitals NHS 

Foundation Trust, London, UK 
Kevin Hayes 

Clinical Genetics, University Hospital 

Southampton NHS Foundation Trust, UK 
Lucy Side  

University Hospital Southampton NHS 

Foundation Trust, UK 
Richard Hadwin 

Familial Cancer Clinic Department of 

Gynaecology, University College London 

Hospitals NHS Foundation Trust, UK 

 

Adam Rosenthal 
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Project Steering Committee 

Usha Menon, Gareth Evans, Richard 

Edmondson, Emma Woodward, Munaza 

Ahmed, Ranjit Manchanda, Nasa Turabi 

(chair), Adam Rosenthal, Sue Philpott, 

Caroline Presho (Patient representative), 

Athena Lamnisos (CEO, The Eve Appeal), 

Helga Laszlo (NCL Cancer Alliance), Julie 

Barnes (CEO, Abcodia Ltd.) 

Outcomes Committee 

Adam Rosenthal, Naveena Singh, Malcolm 

Scott 

  

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Med Genet

 doi: 10.1136/jmg-2022-108741–10.:10 2022;J Med Genet, et al. Philpott S


