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Topic Exploration Report 1 
 

Tumour-profiling tests to guide adjuvant-bisphosphonate treatment 
in early breast cancer 
 

What is a Topic Exploration Report? 

Topic Exploration Reports are not health technology assessments. These reports provide a 
high-level briefing on new topics submitted to Health Technology Wales and are not based on 
exhaustive or systematic literature searches. Instead, they rely on a focussed scan of key 
resources.  

 

What evidence is used in a Topic Exploration Report? 

Priority is given to summarising the most relevant or useful evidence, rather than covering all 
possible evidence. Information reported is typically based on abstracts and study authors' own 
conclusions, rather than detailed scrutiny of full texts. 

 

What are the aims of a Topic Exploration Report? 

Topic Exploration Reports offer an overview of the available evidence on a topic, and aim to 
highlight any uncertainties or gaps in the evidence. These reports outline the quantity and type 
of evidence found, but no critical appraisal or formal evidence synthesis is conducted.  

 

How should a Topic Exploration Report be used? 

Topic Exploration Reports can be used to indicate what evidence may be available for a topic, and 
do not provide definitive guidance on how a technology should be used. The evidence presented 
within the reports should be interpreted with caution. 

 

  

 
1 Cyfieithu dogfennau HTW wedi’u cyhoeddi o’r Saesneg i’r Gymraeg 
 Translation of published technical HTW documents from English into Welsh 

https://healthtechnology.wales/wp-content/uploads/2023/09/Cyfieithu-Dogfennau-HTW-Wediu-Cyhoeddi-Translation-of-Publish-Technical-HTW-Documents-1.pdf
https://healthtechnology.wales/wp-content/uploads/2023/09/Cyfieithu-Dogfennau-HTW-Wediu-Cyhoeddi-Translation-of-Publish-Technical-HTW-Documents-1.pdf
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Topic exploration 
report number 

TER576 

Topic 
Tumour-profiling tests to guide adjuvant-bisphosphonate treatment in 
early breast cancer 

Summary of 
findings 

Although National Institute for Health and Care Excellence guidelines 
(NG101) recommend bisphosphonates as adjuvant therapy in 
postmenopausal women, the adjuvant treatment of early breast cancer 
patients with bisphosphonates is off-label in the UK. It is unclear what 
standard care involves for these patients in NHS Wales. 
 
Two RCTs reported improved survival outcomes and recurrence rates in 
people with MAF-negative tumours treated with adjuvant 
bisphosphonates, regardless of menopausal status. No such benefit was 
observed for women treated with adjuvant bisphosphonates and with 
MAF-positive tumours. Other outcomes, such as quality of life and adverse 
events were not reported.  
 
The only economic evidence identified came from a cost-benefit analysis 
calculated by the manufacturer, which reported that the MAF Test reduces 
the total cost per patient by £489 compared to current clinical guidance. 
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Introduction and aims 

Breast cancer is the most common cancer in the UK. Around 1 in 7 women will develop breast 
cancer during their lifetime (NICE 2024). Early breast cancer is cancer that has not spread 
beyond the breast or the lymph nodes in the armpit on the same side of the body. Some people 
with early breast cancer may need treatment after surgery (adjuvant treatment) (NICE 2024). 
 
The v-maf avian musculoaponeurotic fibrosarcomaoncogene homolog (MAF) Test 
(Inbiomotion) is a Class IIa diagnostic tool designed to improve patient selection for adjuvant 
bisphosphonate treatment (such as zoledronic acid or sodium clodronate) of people with 
early breast cancer. By detecting MAF gene amplification, the test provides a patient’s risk of 
developing bone metastasis. In addition to its clinical utility for selecting patients to guide 
adjuvant treatment with bisphosphonates, the MAF test serves as a prognostic biomarker for 
poorer outcomes in patients with MAF-positive tumours compared to those with MAF-negative 
tumours. The MAF Test biomarker aims to allow doctors to select breast cancer patients who 
are MAF-negative for adjuvant treatment with bisphosphonates and exclude those who are 
MAF-positive from an ineffective treatment and potential harm.  
 
At the time of this report, the adjuvant treatment of early breast cancer patients with 
bisphosphonates is off-label in the UK. However, National Institute for Health and Care 
Excellence (NICE) and European Society for Medical Oncology (ESMO) guidelines recommend 
bisphosphonate-adjuvant treatment limited to postmenopausal patients. 
 
The MAF Test offers a biomarker-driven approach, enabling clinicians to make decisions 
based on the specific biological characteristics of the cancer, rather than the menopausal 
status of the patient. MAF-negative patients (approximately 80% of women with early-stage 
breast cancer) may be eligible for adjuvant treatment with bisphosphonates in early breast 
cancer, including non-post-menopausal patients currently not recommend in clinical 
guidelines. MAF-positive patients (approximately 20% of early-stage breast cancer) may be 
excluded from adjuvant treatment with bisphosphonates, including post-menopausal 
patients who do not benefit or may be harmed. 
 
Based on estimates given by the Topic Proposer, approximately 2,530 women in Wales have 
early-stage breast cancer where bisphosphonate treatment may be considered. 
 
Health Technology Wales researchers searched for evidence on tumour-profiling tests, 
including the MAF Test, to guide adjuvant treatment with bisphosphonates in early breast 
cancer. 

 

Evidence overview 

A similar topic was the subject of a previous HTW topic exploration report: TER323, Tumour 
profiling tests that guide treatment decisions for early breast cancer. TER323 does not 
specifically refer to the MAF test or adjuvant-bisphosphonate treatment. HTW’s Assessment 
Group decided to not progress this topic further due to a lack of new evidence since the 
publication of a NICE guideline (HTW, 2022). 
 
Guidance 
The NICE guideline (NG101) recommends that bisphosphonates (zoledronic acid or sodium 
clodronate) are offered as adjuvant therapy to postmenopausal women with node-positive 
invasive breast cancer. The guideline recommends that bisphosphonates (zoledronic acid or 
sodium clodronate) are considered as adjuvant therapy for postmenopausal women with 
node-negative invasive breast cancer and a high risk of recurrence (NICE, 2018).  
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Evidence overview 

For HR-positive, HER2-negative early breast cancer, ESMO guidelines recommend 
bisphosphonates (up to five years) in postmenopausal women or those with ovarian function 
suppression, especially if at high risk of relapse or treatment-related bone loss (ESMO 2023). 
 
Systematic reviews  
We did not identify any systematic reviews with regards to this topic. 
 
Randomised controlled trials 
We identified two secondary analyses of randomised controlled trials (RCTs), which compared 
survival outcomes in patients treated with bisphosphonates with placebo/nothing. The 
participants weren’t randomised to receive the MAF test (Coleman et al. 2018; Paterson et al. 
2021). Recurrence rates were reported in an RCT (Paterson et al, 2021), and a conference 
abstract by Coleman et al. (2022) (provided by the topic proposer) included a combined 
analysis of the studies by Coleman et al. (2018) and Paterson et al. (2021) of the recurrence 
rates of MAF-amplification-dependent patients treated with bisphosphonates.  
 
Overall survival and disease-free survival 
Coleman et al. (2018) conducted an international RCT of 3,360 people with stage II or III breast 
cancer, treated with standard adjuvant systemic therapy with or without zoledronic acid. In 
the 79% of tested women with a MAF-negative tumour, zoledronic acid significantly improved 
invasive disease-free survival (hazard ratio: 0.75, 95% confidence interval: 0.58 to 0.97) and 
overall survival (hazard ratio: 0.69, 95% confidence interval: 0.50 to 0.94) at 10 years follow up, 
irrespective of menopause status. Zoledronic acid did not improve invasive disease-free 
survival (hazard ratio: 1.54, 95% confidence interval: 0.96 to 2.47) or overall survival (hazard 
ratio: 1.40, 95% confidence interval: 0.83 to 2.33) in MAF-positive tumours (Coleman et al. 2018). 
 
An RCT by Paterson et al. (2021) also reported significant benefits with bisphosphonate 
treatment in MAF-negative early breast cancer patients in the USA. Eligible patients were 
assigned to standard adjuvant systemic treatment plus oral clodronate or placebo. Of the 
1,883 participants whose MAF status was evaluated, five-year disease-free survival improved 
by 30% in those with a MAF-negative tumour receiving clodronate (hazard ratio: 0.70, 95% 
confidence interval: 0.51 to 0.94). Overall survival improved at five years (hazard ratio: 0.59, 
95% confidence interval: 0.37 to 0.93), remaining statistically significant for clodronate 
throughout study follow up. However, overall survival, and disease-free survival, were not 
significantly higher in MAF-negative patients receiving clodronate at a median follow up of 109 
months (hazard ratio: 0.74, 95% confidence interval: 0.54 to 1.00; hazard ratio: 0.93, 95% 
confidence interval: 0.74 to 1.16, respectively). Conversely, adjuvant clodronate in women 
with MAF-positive tumours was not associated with benefit, but rather possible harm in some 
subgroups. Association between MAF status and menopausal status was not seen (Paterson 
et al. 2021). 
 
Recurrence rate 
In the RCT by Paterson et al. (2021), the five-year recurrence-free interval in MAF-negative 
patients was statistically significantly higher in MAF-negative patients receiving clodronate 
(hazard ratio: 0.67, 95% confidence interval: 0.45 to 0.98), but this was not the case at a median 
follow up of 109 months (hazard ratio: 0.91, 95% confidence interval: 0.67 to 1.23). The five-year 
recurrence-free interval and the recurrence-free interval at a median follow up of 109 months 
were not significantly higher in MAF-positive patients receiving clodronate.  
 
A conference abstract by Coleman et al. (2022) reported that MAF-negative patients, irrespective 
of menopausal status, reduce the recurrence rate from 17.05% to 12.99% (absolute risk reduction 
[ARR]: 4.06%) following bisphosphonate treatment. The ARR in MAF-negative patients is greater 
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Evidence overview 

compared to that of postmenopausal patients treated with bisphosphonates according to 
current NICE guidance (NG101), where the ARR was 2.40%. In contrast, MAF-positive patients 
experienced an increased risk of relapse after bisphosphonate treatment, with the recurrence 
rate rising from 26.52% to 30.40% (ARR -3.88%). 
 
Economic Evaluations 
The Topic Proposer calculated a cost-benefit analysis of MAF personalisation of treatment 
compared with the current NICE guidance of adjuvant bisphosphonate-treatment of breast 
cancer patients. They reported that in the UK, the MAF Test reduces the total cost per patient 
by £489 compared to current clinical guidance (using menopause status to guide treatment). 

 

Areas of uncertainty 

The MAF Test was the only relevant test identified in the evidence, but this would need to be 
clarified should the topic proceed to full appraisal. Two RCTs reported improved survival 
outcomes and recurrence rates in MAF-negative patients treated with adjuvant 
bisphosphonates, regardless of menopausal status. The women in these RCTs weren’t 
randomised to receive the MAF test. Other outcomes, such as quality of life and adverse events 
were not reported. The only economic evidence identified came from a cost-benefit analysis 
calculated by the manufacturer. 
 

Although NICE recommends bisphosphonates as adjuvant therapy in postmenopausal 
women, the adjuvant treatment of early breast cancer patients with bisphosphonates is 
off-label in the UK. It is unclear what standard care involves for these patients in NHS Wales. 
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Literature search results 

Health technology assessments and guidance 

ESMO (2023). Early breast cancer: ESMO Clinical Practice Guideline for diagnosis, treatment and follow-
up: https://www.annalsofoncology.org/action/showPdf?pii=S0923-7534%2823%2905104-9 
 
HIQA (2024). A rapid HTA of gene expression profiling tests for guiding the use of adjuvant 
chemotherapy in early-stage invasive breast cancer: https://www.hiqa.ie/reports-and-
publications/health-technology-assessment/rapid-hta-gene-expression-profiling-tests 
This HTA refers to adjuvant chemotherapy and not adjuvant-bisphosphonate treatment, and does not mention the MAF Test. 

 
HTW topic exploration report (TER323) (2022). Tumour profiling tests that guide treatment decisions for 
early breast cancer: https://healthtechnology.wales/reports-guidance/tumour-profiling-tests/ 
 
NICE diagnostics guidance (DG58) (2024). Tumour profiling tests to guide adjuvant chemotherapy 
decisions in early breast cancer: https://www.nice.org.uk/guidance/dg58 
This guidance is for tumour profiling tests to guide adjuvant chemotherapy decisions, with no mention of adjuvant-
bisphosphonate treatment. The MAF Test is not mentioned.  

 
NICE guideline (NG101) (published: 2018. Last updated: 2024). Early and locally advanced breast cancer: 
diagnosis and management: https://www.nice.org.uk/guidance/ng101 
 
SHTG (2023). Tumour profiling tests to guide adjuvant chemotherapy decisions for patients with early 
breast cancer: https://shtg.scot/our-advice/tumour-profiling-tests-to-guide-adjuvant-chemotherapy-
decisions-for-patients-with-early-breast-cancer/ 
This HTA refers to adjuvant chemotherapy and not adjuvant-bisphosphonate treatment, and does not mention the MAF Test. 

Evidence supplied by topic proposer 

Coleman, R.E., Collinson, M., Gregory, W., Marshall, H., Bell, R., Dodwell, D., Keane, M., Gil, M., Barrett-Lee, P., 
Ritchie, D. and Bowman, A., 2018. Benefits and risks of adjuvant treatment with zoledronic acid in stage 
II/III breast cancer. 10 years follow-up of the AZURE randomized clinical trial (BIG 01/04). Journal of bone 
oncology, 13, pp.123-135: https://doi.org/10.1016/j.jbo.2018.09.008 
 
Coleman, R.E., Paterson, A.H.G. and Gomis, R.R., 2022. 66P Impact of MAF selection of patients for 
adjuvant bisphosphonate therapy and comparison with current clinical guidance. Annals of 
Oncology, 33, p.S152: DOI: 10.1016/j.annonc.2022.03.082 
 
Paterson, A.H., Lucas, P.C., Anderson, S.J., Mamounas, E.P., Brufsky, A., Baez-Diaz, L., King, K.M., Lad, T., 
Robidoux, A., Finnigan, M. and Sampayo, M., 2021. MAF amplification and adjuvant clodronate outcomes 
in early-stage breast cancer in NSABP B-34 and potential impact on clinical practice. JNCI Cancer 
Spectrum, 5(4), p.pkab054: https://doi.org/10.1093/jncics/pkab054 

 

Date of search 27 December 2024 

Concepts used MAF Test, tumour profiling test, early breast cancer, adjuvant bisphosphonate 

 

  

https://www.annalsofoncology.org/action/showPdf?pii=S0923-7534%2823%2905104-9
https://www.hiqa.ie/reports-and-publications/health-technology-assessment/rapid-hta-gene-expression-profiling-tests
https://www.hiqa.ie/reports-and-publications/health-technology-assessment/rapid-hta-gene-expression-profiling-tests
https://healthtechnology.wales/reports-guidance/tumour-profiling-tests/
https://www.nice.org.uk/guidance/dg58
https://www.nice.org.uk/guidance/ng101
https://shtg.scot/our-advice/tumour-profiling-tests-to-guide-adjuvant-chemotherapy-decisions-for-patients-with-early-breast-cancer/
https://shtg.scot/our-advice/tumour-profiling-tests-to-guide-adjuvant-chemotherapy-decisions-for-patients-with-early-breast-cancer/
https://doi.org/10.1016/j.jbo.2018.09.008
https://doi.org/10.1016/j.annonc.2022.03.082
https://doi.org/10.1093/jncics/pkab054


Page 7 of 7 
 

TER576 February 2025 
 

 
 

Proposed research question and evidence selection criteria  
(if selected) 
 

Proposed Research 
question 

What is the clinical and cost effectiveness of tumour-profiling tests to 
guide adjuvant-bisphosphonate treatment in early breast cancer? 

 

 Inclusion criteria Exclusion criteria 

Population 
Women with breast cancer, who are 
candidates for adjuvant 
bisphosphonate treatment 

Women with Stage IV breast cancer 
Women undergoing adjuvant 
therapy (other than 
bisphosphonates) 

Intervention 

Bisphosphonate treatment decision 
guided by results of tumour-
profiling tests, including the MAF 
Test 

 

Comparison/ 
Comparators Bisphosphonate treatment for all  

Outcome measures 

Disease-free survival 
Overall survival 
Need for further treatment 
Recurrence rate 
Safety/adverse events 
Health related QoL 
Resource use 
Economic outcomes 

 

Proposed speciality Cancer 
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