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WA HEALTH RESEARCH PROTOCOL 
	1. Trial Details


	Protocol/Clinical Trial Title:
	Appraising the utility of whole tumour heterogeneity assessment by novel HER2 PET scanning compared to Standard-of-care FDG-PET scanning in metastatic breast cancer

	Protocol Number (Version and Date):
	Version 1 dated 18 June 2024

	Amendment 

(Number and Date):
	

	Trial Start Date:
	1/2/2025
	Trial Finish Date:
	31/1/2027

	Coordinating Principal Investigator Name:
	Dr Zeyad Al-Ogaili, Dr Andrew Redfern, and Dr Trisha Khoo


	Coordinating Principal Investigator Contact Details:
	6151 1141


1.1 This is a pilot study investigating the use of HER2 PET scanning in metastatic breast cancer. The aim of this study is to determine whether HER2-PET is of clinical utility in this patient group.  Ten patients would be recruited from medical oncology outpatient clinics and two PET scans undertaken (one HER2-PET and one FDG-PET scan) at baseline (before treatment).  For those with progressive disease after treatment, further study scans (one HER2-PET and one FDG-PET scan) will be repeated upon time of progression.  Standard monitoring will continue during the study. Results obtained from HER2-PET and FDG-PET scan would be compared against clinical data regarding patients as well as blood markers of treatment response.
	2. RATIONALE / BACKGROUND


This initial study will target breast cancer, looking to better predict who may benefit from new HER2-directed chemotherapies. Breast cancer is the most common cancer diagnosed in women, including in Indigenous women. In 2017, 1830 women were diagnosed with breast cancer in Western Australia, 1,471 in metro areas and 359 in rural areas and 249 women died from the disease (1). This research project aims to optimise the benefits to WA women of a highly effective emerging treatment type. 
Antibody-drug conjugates (ADCs) are targeted anti-cancer drugs consisting of a monoclonal antibody which binds to a target protein on the cancer cell surface with an attached chemotherapy ‘payload’. In the last few years ADCs against several targets have improved cancer outcomes substantially and entered international practice with over 100 further ADCs in clinical trials. It is feasible that ADCs may virtually replace untargeted chemotherapy in the next 20 years.
Arguably the most impressive ADC to date is trastuzumab-deruxtecan (T-Dxd), which comprises the anti-HER2 antibody trastuzumab with deruxtecan, a topoisomerase inhibitor chemotherapy payload (Figure 1b). When compared to trastuzumab given with standard chemotherapy in the Destiny Breast 02 study, T-Dxd almost tripled the control time in advanced HER2 positive breast cancer (17.8 v 6.9% months) and added over a year to survival (39.2 v 26.5 months) (2).
However, these drugs are expensive, costing in excess of $10,000 per 3-week cycle, and have side effects. For example, T-Dxd causes nausea in almost three quarters of patients and can also cause pneumonitis which can be fatal (2,3). Therefore, selecting patients most likely to respond and excluding those who will not benefit should achieve more effective use of resources and avoid side effects in those where therapy is futile.
As these drugs act by binding to a cell surface protein, one might expect that the presence of this surface protein would be a highly effective biomarker. However, this has not proven to be the case for most. For example, the activity of T-Dxd in the Destiny Breast 04 study to extended to classically HER2 negative cancers (3) with only small amounts of the HER2 protein measurable on the cancer cells (termed HER2 low). Additionally, in the DAISY trial 30% of patients without any detectable HER2 by immunohistochemistry (IHC) had a significant response (4), showing HER2 IHC to be an ineffective biomarker, and leaving us with no way to reliably select patients for treatment. Drugs targeting TROP2 and Nectin 4, which are PBS funded for public use in Australia, also show useful activity even when the target protein is at low levels or not detectable by IHC (5, 6). 

Clearly more effective selection methods are required, particularly considering the explosion of effective ADCs likely to enter clinical practice and that ADCs are now entering trials in early cancer where avoiding toxicity is even more important. Although this is recognized internationally as a major issue, most work is based around ‘fine-tuning’ IHC, hoping that it will yet prove useful. I propose to explore a range of different strategies to better guide patient selection, initially using T-Dxd, with the potential to evaluate many ADCs beyond. These strategies are based on established knowledge of ADC action from initial target binding and internalization of the drug to chemotherapy driven cell death.
	3. TRIAL AIMS / OBJECTIVES / HYPOTHESES


3.1 The aim of this study is to appraise the utility of tumour heterogeneity assessment by novel 68Gallium-labelled HER2 PET scanning and determine whether this correlates with response to treatment. 
3.2 We hypothesize that patients with significant areas of HER2 negative disease on pre-treatment HER2 PET will respond poorly and may be more suitable for other treatment.
	4. TRIAL DESIGN


The scientific integrity of the trial and the credibility of the trial data depend substantially on the trial design and methodology.
4.1 The primary endpoint is benefit of HER2-PET scan as defined as whether the scan results appear to reflect the clinical picture with greater clarity than FDG-PET scan.  
4.2 This is a pilot single arm study.  
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4.3 The reporting nuclear medicine physicians or radiologists will be blinded to the HER2 status of the breast cancer as well as the FDG-PET results as the time of reporting the HER2-PET. The FDG-PET and HER2-PET scans will be reported separately.
4.4 Results will be available on the hospital system with a note to confirm that the HER2-PET result is a research finding and is not recommended for clinical purposes. 
4.5 Standard FDG-PET scans will be performed. The Australian Diagnostic Reference Level (DRL) for standard FDG-PET imaging is 3.5 MBq/kg (for patients weighing between 50 and 120 kg). The 68Gallium-HER2 tracer will be administered at a dose of 107 MBq (7).
4.6 It is expected that the trial will be completed within 2 years based on recruitment of 10 participants and will occur as shown in flow diagram seen at point 4.2. FDG and HER2-PET scans will be performed on separate days and within 1 week of each other.
4.7 The trial will be terminated at completion of the study objectives or earlier if deemed necessary by the investigators.  Criteria include inability to recruit, or resource components which mean it cannot be undertaken.  
	5. SOURCE AND SELECTION OF PARTICIPANTS


5.1 Patients will be recruited from the Fiona Stanley Hospital Medical Oncology outpatient department.  A total of 10 patients will be recruited over a 1 year period.  Eligible patients will be asked whether they wish to participate in the study. 

5.2 Participant inclusion criteria: HER2 positive or HER2 low metastatic breast cancer patient as defined by immunohistochemistry (IHC) measuring cell membrane HER2 protein and/or by in situ hybridisation (ISH) measuring the number of HER2 genes in each cell nucleus. HER2 positivity is defined as either strong (3+) cell membrane staining by IHC or amplification of the HER2 gene by ISH.  Participants must be T-Dxd treatment naïve in the metastatic setting. The number of HER2 positive and HER2 low participants included in the study will be capped at five each (e.g. 5 HER2 positive and 5 HER2 low). 
5.3 Participant exclusion criteria: Life expectancy less than 6 months, unable to give informed consent, unable to comply with required scanning schedule. May include conditions that increase the risk to the participant, that interfere with the participants ability to give informed consent or interfere with a participant’s ability to comply.
5.4 Participant withdrawal criteria (i.e. terminating investigational product/trial treatment) and procedures specifying: Any patient wishing to withdraw from the study can do so at any point by notifying their treating oncologist or the study team.  Data will still be collected during follow up, and from subsequent standard scans until determined to have clinical progression and changed to a new line of therapy but their treating oncologist.
	6. TREATMENT OF PARTICIPANTS


HER2-PET uses 68Gallium-labelled HER2 binding peptides. This has affinity for the HER2 receptors, which are present in many breast cancers. Therefore this travels and binds to HER2 receptors within breast cancer, resulting in these areas appearing active on the PET scan imaging. This has been shown to have potential utility in HER2 positive breast cancer.  Testing is to be undertaken at baseline, to determine activity at this time point, and then at disease progression.
All participants will be asked to fast for at least 4 h to reduce gastrointestinal uptake. Participants will also be asked to keep quiet and remain relatively still before and after injection of the tracer. About 2 h after the administration, whole-body PET scanning will be initiated.
	7. ASSESSMENT OF EFFICACY


7.1 Efficacy parameters are 1) identification of an additional site of breast cancer activity on HER2-PET scan 2) increased certainty regarding an area identified as suspicious for breast cancer on FDG PET scan but found not to uptake in HER2-PET scan 3) correlation of HER2-PET with clinical assessment of treatment response 4) blood markers of treatment response.  HER2-PET will be determined to be suggestive to have clinical utility if appearing superior to FDG-PET in >=20% of patients.  
7.2 Clinical assessments will be undertaken at baseline, and ongoing as per standard follow-up by treating doctors.  Patient symptoms will be recorded at each time point and the clinical impression of patient treatment response.  The patient will be asked to circle areas of symptoms on a template at each review to identify the areas affected.  Blood assessments similarly will be undertaken as requested by the clinician.  The HER2-PET and FDG-PET scans will be undertaken at baseline and at disease progression.  For those with HER2 avid but FDG-PET non avid disease with known visceral disease, CT scan will also be performed
PERSIST 1.0 will be utilised for reporting and comparison, with qualitative comparison between HER2 identified lesions and PET identified lesions.
	8. ASSESSMENT OF SAFETY


8.1 The potential risks to patients pertain to the risks of additional radiation exposure through scanning.  These have been assessed to be minimal.  There are limited potential benefits to the individual patients, other than that they will access PET scanning through the study, a standard modality for monitoring breast cancer but not currently utilised for many patients.
8.2 The principal investigators will meet quarterly to review data obtained, recruitment and safety.
8.3 Serious adverse events will be reported to the ethics committee.  
8.4 The type and duration of the follow-up of participants after adverse events.

	9. DATA MANAGEMENT, STATISTICAL ANALYSIS AND RECORD KEEPING


9.1 Description of the statistical methods to be employed, including timing of any planned interim analysis.
A total of 10 patients are planned to be enrolled in this proof of principle pilot study and as such, power has not been assessed.  However, it would be expected that with 10 patients at baseline this should be sufficient numbers to determine from a qualitative perspective whether HER2-PET scan is providing additional information for these patients.  
9.2 All patients enrolled in the study who have had at least one HER2-PET scan and one FDG-PET scan will be assessed.
9.3 Data will be stored in a password protected database, available only to those on site.  Data will only be accessed on site.  Records will be maintained for 15 years from the completion of the trial.  HER2-PET and FDG-PET scan results will be available on the hospital electronic radiology system, with disclaimers stating undertaken for research purposes.  
9.4 Missing data will be identified and the cause attributed.  Unused data will only be the demographic data of those participants who consent but do not undertake initial HER2-PET and FDG-PET scans.  Data identified to potentially be spurious will be reviewed by the principal investigators and if determined to be certainly spurious will be rechecked from source documents, and corrected if an entry error lead to the false data, or deleted if no clear cause found.
	10. MONITORING / AUDIT


10.1 The trial investigators will permit trial-related monitoring, audits, and regulatory inspections, providing direct access to source data/documents. This may include, but not limited to, Human Research Ethics Committees and institutional governance review bodies. 
10.2 Regular monitoring and audits will not be planned from an external source.  However the researchers will assess the data quality 3 months into the study to ensure any major deficiencies are identified early in the study and rectified so as not to compromise the outcome of the study.
	11. QUALITY CONTROL AND QUALITY ASSURANCE


11.1 The trial will be conducted in compliance with the protocol, Good Clinical Practice and regulatory requirements.
11.2 HER2-PET scan reporting will be undertaken by a nuclear medicine physician Dr Zeyad Al-Ogaili. FDG-PET scans will be reported by nuclear medicine physicians, blinded to the HER2-PET results.
	12. ETHICS


12.1 Patients will be asked by their treating team whether they wish to participate in this study.  The treating team will ensure it is clear in discussion with the patients that their decision regarding participation will in no way impact upon their treatment by the team, and they are under no obligation to enrol in the trial.  Participation will involve exposure to additional radiation beyond the standard management imaging.  The risks of this will be clearly outlined in the participant information and consent forms, and discussed with patients.  
	13. BUDGET, FINANCING, INDEMNITY AND INSURANCE


The department of Nuclear Medicine will fund the radiology procedures undertaken for the study.  Indemnity and insurance will be provided through SMHAS.
	14. PUBLICATION 


14.1 Publication and dissemination of trial results (including any limitations), if not addressed in a separate agreement. In accordance with the Declaration of Helsinki (2008) the trial will be registered on the national clinical trials registry
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Initial assessment to determine eligibility. Metastatic HER2 positive or HER2 low breast cancer initial diagnosis prior to T-Dxd treatment.





Eligibility confirmed, consent.





Baseline FDG-PET and HER2-PET scan





Stable disease





Disease progression





Return to standard follow-up imaging as determined by treating clinician








FDG-PET and HER2-PET scan

















End of study assessment.  Clinician to determine further monitoring appropriate for patient.








HER2 PET Protocol v1 18 June 2024 

Page 1 of 7
HER2-PET Protocol v1.0 18 June 2024



Page 7 of 7

