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	Title
	Applicability of Positron Emission Tomography using Gallium-68 labelled Fibroblast Activating Protein Inhibitor for the diagnosis, staging and treatment of pancreatic cancer.

	Short Title
	A pilot study to evaluate the use of FAPI-PET in pancreatic cancer.

	Design
	A multi-centre centre prospective, single-arm study

	Sites
	Royal Brisbane and Women’s and Princess Alexandra Hospitals

	Study duration
	36 months

	Study Questions
	1. To what extent is Ga-68-FAPI taken up by pancreatic cancer deposits?
2. Can FAPI-PET/CT detect metastases not able to be detected with conventional modalities?
3. Can FAPI-PET/CT help determine benign from malignant pancreatic lesions?
4. Can uptake of Ga-68-FAPI be used as a prognostic marker in patients with pancreatic cancer?
5. Does SUVmax of a pancreatic lesion on FAPI-PET/CT correspond with FAP expression at a cellular level, and does this provide information about the malignant nature of a lesion?

	Study Objective
	To establish proof of concept that FAPI-PET/CT has a role for improving diagnosis, staging and treatment of pancreatic cancer.

	Primary Objectives
	1. To quantify the uptake of Ga-68-FAPI by pancreatic malignancies using PET/CT.
2. To determine the detection rate and sensitivity of FAPI-PET/CT for metastases in patients with potentially resectable disease on conventional staging.
3. To characterise the uptake of Ga-68-FAPI in benign and malignant pancreatic neoplasms.
4. To characterise the relationship between SUVmax on FAPI-PET/CT and FAP expression at a cellular level.

	Secondary Objectives
	1. To establish the prognostic role of FAPI-PET/CT in patients with potentially resectable pancreatic cancer.
2. To define the characteristics of the population of patients with pancreatic cancer who will benefit from FAPI-PET/CT as part of their disease staging.

	Primary outcomes
	1. SUVmax of tumour deposits on FAPI-PET/CT will be sufficiently high in a sufficient number of patients to inform a therapy trial.
2. FAPI-PET/CT will detect new distant metastases in a significant portion of patients with potentially resectable pancreatic cancer.
3. SUVmax, intra-lesional biodistribution and temporal biodistribution of Ga-68-FAPI will differ between benign and malignant pancreatic pathology.

	Number of Planned subjects 
	 62 patients in total:
· Patients with confirmed metastatic pancreatic cancer. 
· Patients with probable pancreatic cancer that is potentially resectable. 
· Patients with a cystic pancreatic neoplasm with high-risk features.
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	Ga-68-FAPI
	Fibroblast Activating Protein Inhibitor labelled with Gallium-68 radionuclide.

	CT
	Computed Tomography

	PET
	Positron emission Tomography

	FAPI-PET/CT
	Positron Emission Tomography using Ga-68-FAPI superimposed on CT.

	FDG
	Fluorodeoxyglucose labelled with fluorine-18 radionuclide.

	FDG-PET/CT
	Positron emission tomography using FDG superimposed on CT

	SUVmax
	Maximum standardised uptake value within a specified region of interest (i.e., tumour site).

	TBR
	Tumour background ratio. Ratio of SUV of tumour and SUV of directly adjacent tissue.

	HPB 
	Hepato-pancreato-biliary surgery. Subspecialty of general surgery.

	MDT
	Multi-disciplinary team meeting.

	FAP
	Fibroblast activating protein. The cell surface receptor to which the FAPI ligand binds.
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Fibroblast activating protein inhibitor (FAPI) is a new type of drug that is absorbed by the abnormal tissue that surrounds invasive cancer. FAPI injected into the blood stream can be tracked using PET scan, and this allows us to see where in the body cancer is growing. PET scan using FAPI is thought to be more effective than traditional PET scan at detecting small deposits of pancreatic cancer. It is also thought that FAPI could carry radiation therapy directly to this cancer tissue. This will be the first study of its kind to test FAPI-PET scan on pancreatic cancer patients in Australia. 
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PET tracers to improve outcomes in pancreatic cancer.
Positron emission tomography (PET) is performed after injecting patients with a bio-active molecule that has been labelled with a radioactive ligand. This pairing, known as a tracer, allows that molecule’s spatial uptake to be recorded, and has the potential to deliver therapeutic radiation directly to targeted cells. Development of novel PET tracers that reliably and exclusively target the malignant tissue of pancreatic cancer are a feasible avenue for addressing early detection, accurate staging, and treatment resistance in this poor prognosis disease. 

FAPI: a novel method to detect tumour stroma.
Cancer associated fibroblasts (CAFs) are particularly prominent in the desmoplastic reaction of pancreatic cancer.[1] Fibroblast activating protein (FAP) is a membrane bound glycoprotein that is over expressed on CAFs.[2-4]  FAP inhibitors (FAPIs) are a class of small molecule which are taken up by CAFs by targeting membrane bound FAP. 
FAPI-PET tracers capable of imaging malignant stroma in vivo for multiple cancers have recently become available for clinical trial.[5] These have demonstrated notably high tumour to background ratio (TBR) for cancer deposits.[6] FAPI-PET has greater maximum standardised uptake value (SUVmax) and sensitivity for malignant lesions than 18-Fluorodeoxyglucose (FDG) PET scan performed on the same patient.[7] One study has examined pancreatic cancer exclusively and found that FAPI-PET superimposed on computed tomography (FAPI-PET/CT) demonstrated higher TNM stage than contrast enhanced CT in 9 out of 19 cases.[8] These preliminary results point toward a significant improvement over conventional modalities for accurate staging of this disease.

FAPI-PET to distinguish malignant from benign.
FAPI-PET is also likely to help distinguish benign from malignant pancreatic neoplasms. One study so far has demonstrated that FAPI-PET/CT at a single time point was able to distinguish pancreatic cystadenoma from malignancy when FDG-PET/CT had failed to do so.[9] Another has shown the same was able to differentiate benign from malignant liver lesions.[10] FAPI is similar to FDG in that benign tissue undergoing healing, inflammation or fibrosis will also demonstrate uptake, however unlike other tracers, significant biodistribution is visible on PET as early as 10 minutes after injection. [11]  This enhances FAPI’s ability to characterize uptake in a lesion over time, and temporal changes in biodistribution are an established way to distinguish benign from malignant tissue on PET.[12] FAPI uptake at multiple time points has already been shown to differentiate pancreatic cancer from pancreatitis related avidity.[8] 

FAPI: a promising candidate for targeted therapy.
“Theranostics” (therapy + diagnostics) replaces an imaging radionuclide with a therapeutic variant that delivers a cytotoxic dose of radiation to targeted cells. This treatment model has been highly successful in neuroendocrine and prostate cancer.[13, 14] CAFs which express FAP are implicated in tumour invasiveness and treatment resistance, and are associated with worse prognosis.[9] Depletion of these cells in animal models has been shown to potentiate immune anti-tumour effects,[10] and targeting malignant stroma via FAP remains a key focus in human therapeutic trials. Because of the dramatic difference in uptake in malignant compared with normal tissue, FAPI represents an ideal therapeutic candidate, making further exploration extremely important.
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This proof-of-concept study aims to establish whether FAPI-PET/CT has the potential to impact diagnosis, staging and therapy for patients with pancreatic cancer. The specific aims are as follows:
1. To evaluate the uptake of Ga-68-FAPI in patients with primary and metastatic pancreatic cancer and determine its role as a therapeutic modality.
2. To determine the role of FAPI-PET/CT in detecting otherwise occult distant metastases of pancreatic cancer.
3. To determine the prognostic value of FAPI-PET/CT in pancreatic cancer.
4. To determine the role of FAPI-PET/CT in detecting early pancreatic cancer.
5. To investigate how FAP expression at a cellular level is related to FAPI uptake on PET, and the malignant nature of a lesion.

Our hypotheses are as follows:
1. SUVmax of tumour deposits on FAPI-PET/CT will be sufficiently high in a sufficient number of patients to justify further research into a therapeutic variant.
2. FAPI-PET/CT will detect distant metastases in a significant portion of patients determined to have potentially resectable pancreatic cancer on conventional staging.
3. SUVmax on pre-operative FAPI-PET/CT will be related to survival for patients with pancreatic cancer.
4. SUVmax of Ga-68-FAPI at multiple imaging timepoints will be different between benign and malignant lesions of the pancreas. 
5. SUVmax of a pancreatic lesion on FAPI-PET/CT will relate to the pattern of FAP expression (proportion, intensity, and predominant cell type) on subsequent immunohistochemical analysis. This will in turn be related to the malignant nature of a lesion.
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This will be a dual centre, prospective, single arm study. We aim to recruit up to 62 patients. 
Key Inclusion criteria.
Patients referred to any hepato-pancreato-biliary (HPB) surgeon or oncologist with admitting rights at the Royal Brisbane and Women’s Hospital (RBWH) and Princess Alexandra Hospital (PAH) will be considered for inclusion. Patients will be recruited into 1 of 3 groups based on the following inclusion criteria:

a. Patients with pancreatic cancer and metastases. Must satisfy the following:
i. Histology / cytology specimen from primary or metastatic lesion highly suggestive of pancreatic or peri-ampullary adenocarcinoma.
ii. Distant metastases diagnosed on conventional cross-sectional imaging.

b. Patients with probable pancreatic cancer that is potentially resectable. Must satisfy the following:
i. Solid or infiltrating mass arising from pancreatic parenchyma on cross sectional imaging or common bile duct brushings highly suggestive of pancreatic ductal adenocarcinoma.
ii. Has undergone cross sectional imaging of chest abdomen and pelvis without the diagnosis of metastases or local un-resectable features.

c. Patients with a cystic pancreatic lesion without confirmed malignancy. Must satisfy the following:
i. Cystic pancreatic lesion detected on cross sectional imaging or endoscopic ultrasound.
ii. Patient exhibits at least one “worrisome feature” or “high-risk stigmata” according to Fukuoka guidelines:[15] 
iii. Less than 70 years of age.

Additional Inclusion criteria.
i. No known problems of peripheral intravenous access.
ii. Able to provide informed, signed consent.
iii. All women of childbearing age considered for the study must have a pregnancy test prior to enrolment.


Exclusion criteria.
i. Aged under 18 years.
ii. Administered a radioisotope within 5 half-lives prior to the intended scan.
iii. Patients with allergies to the FAPI or FDG PET tracer.
iv. Pregnant patients.
v. Patients who have started chemotherapy or radiotherapy for their disease prior to FAPI-PET/CT.
vi. Patients who have undergone surgery for their disease prior to FAPI-PET/CT.
vii. Unable to lie flat to tolerate PET scanning.
viii. Prior history of other malignancy within the last 2 years.
ix. Eastern Cooperative Oncology Group (ECOG) Performance Status greater than 2.
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All patients recruited will undergo pre-treatment FAPI-PET/CT. This is in addition to conventional staging with contrast enhanced CT, magnetic resonance, ultrasound, endoscopy, laparoscopy or FDG-PET/CT if it is considered part of their usual work up. Endoscopic retrograde cholangio-pancreatography (ERCP) with stent and/or brushings prior to FAPI-PET/CT is permitted in all cases. The investigators will prioritise performing FAPI-PET/CT prior to diagnostic biopsy of the primary lesion however prior tissue sampling will not be an absolute barrier to enrolment.

For group a, patients with known metastatic disease, the treating clinician will be blinded to the results of FAPI-PET/CT. Findings from FAPI-PET/CT will not influence management of patients in this cohort.

For group b and c, patients with possible/probable pancreatic cancer that is potentially resectable, the nuclear physician interpreting FAPI-PET/CT will notify the treating surgeon only if any potentially metastatic lesions have been detected. Those cases will be rediscussed at the relevant MDT to determine if any of the detected lesions are amenable to biopsy or characterisation with other imaging not yet employed. Change to the surgical plan because of this will only occur if potentially metastatic lesions are confirmed on biopsy or other established imaging techniques.

Patients will undergo surgical resection or invasive tissue sampling if it is part of their usual management. Specimens will undergo processing and analysis according to local anatomical pathology departmental protocols. Excess tissue sections, deemed surplus to clinical requirements, will undergo analysis of FAP expression at the Translational Research Institute (TRI).

FAPI-PET/CT is not to be used in lieu of any other staging modality, including FDG-PET/CT. 

This study is intended as a pilot study for proof of principle. During this pilot study the imaging and pathology study protocols will be reviewed for logistics and feasibility to inform future clinical trial design.
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FAPI-PET/CT will take place within 14 days of patient recruitment, and preferably within 7 days. Participants will attend the Herston Imaging Research Facility (HIRF) on the RBWH campus. The procedure requires insertion of an intravenous cannula for injection of the tracer. There are multiple FAPI variants currently available for use in clinical trial; this study will utilise the FAPI-46 variant. 

Patients will undergo injection of 250MBq of Ga-68-FAPI-46. There will be three separate scanning sessions performed by the Siemens PET/CT scanner as described below:
1. 10 minutes following injection of tracer: PET scan of one bed position with low dose CT over pancreas only.
2. 60 minutes following injection of tracer: Full body PET scan with CT of skull to base of thighs according to usual PET/CT protocols.
3. 180 minutes following injection of tracer: PET scan of one bed position with low dose CT over pancreas only.






	
	
Additional to Standard Care

	
	Procedure
	Time/Visit
	Dosage/Volume

	
	Obtaining Informed consent
	30 minutes
	N/A

	
	FAPI-PET/CT
	Up to 180 minutes
	Injection of Ga-68-FAPI-46: 250MBq.
Scan 1: PET scan with CT over pancreas only.
Scan 2: PET scan with CT from skull to thighs.
Scan 3: PET scan with CT over pancreas only.

	


The above imaging protocol represents the maximum radiation exposure a participant can receive as part of this study. Provided the data obtained is contributory to study outcomes, certain participants may undergo fewer scanning sessions or have less body area scanned.
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Surgical or biopsy specimens will only be collected by the treating health service if it is part of a participant’s usual management. In no circumstance will invasive tissue sampling take place for the sole purpose of the study. Diagnostic specimens will be processed and examined as per normal diagnostic laboratory procedures at the treating health service. 

Following microscopic examination and reporting by an anatomical pathologist at the treating health service, the pathologist will select an appropriate block for sectioning for research purposes. For surgical specimens, sections will be taken from a representative block containing carcinoma or the highest level of dysplasia. For biopsy specimens, sections will be taken from tissue representative of the histological diagnosis, provided there is sufficient tissue remaining in the block. The anatomical pathology department will section up to 5 representative unstained sections on charged slides at a thickness of 4 microns for the purpose of this study. Tissue for these slides must be deemed as surplus to diagnostic requirements and will not jeopardise the clinical diagnosis. These excess slides will be de-identified and transported to the Translational Research Institute (TRI) in accordance with WHS guidelines (“Transport of Infectious Material” Australian Standard 2243.3 1991, p15).  

Tissue transferred to TRI will have all identifying information removed, including any hospital unit record numbers (URN). Samples will be re-identifiable to allow statistical analyses detailed below. 
 
Immunohistochemical staining will be performed at TRI on one section for FAP using techniques described previously [16]. Another section will be H&E stained to facilitate analysis of histological features. The other three sections will be immunohistochemically stained for other proteins identified as having potential as biomarkers for pancreatic cancer. These include another cellular receptor called CDCP1 that a previous study has shown is expressed by ~90% of pancreatic ductal adenocarcinoma cases, but not expressed by normal pancreas.[17] 

Scoring for staining of FAP expression, and expression of other biomarkers, will be performed independently by two anatomical pathologists. Where there is disagreement, the pathologists will adjudicate the staining and reach a consensus agreement on the correct score.

If the participant has provided consent, excess sections will be stored by the TRI for use in current, future, related or unrelated HREC approved research projects. The sections will remain useful for future projects until they are exhausted. 
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Uptake of Ga-68-FAPI will be interpreted by a qualified nuclear medicine physician. The following measures will be obtained from images produced by FAPI-PET/CT:
· SUVmax of tumour deposits at all imaged time points
· Tumour to background ratio (TBR) of cancer deposits at all imaged time points.
· SUVmax of background pancreatic parenchyma
· Size of avid tumour deposits.
· Number of avid tumour deposits
· Clinical stage (AJCC 8th Edition) as determined by FAPI-PET/CT scan
Staining for FAP expression and expression of other biomarkers in subsequent tissue samples will be interpreted and scored by an anatomical pathologist. Measures from each tissue sample will include:
· Proportion of stromal cells stained.
· Intensity of staining for stromal cells.
· Proportion of neoplastic cells stained.
· Intensity of staining for neoplastic cells.
· Dominant pattern of staining (i.e., stromal cells only, neoplastic cells only, or mixed).

Patients will be thoroughly followed up in the HPB surgical service or cancer care service at respective sites. Time to follow up will be 3 years, however most clinical data will be available within 12 months. The following measures will be obtained from clinical follow up of recruited patients:
· Surgical pathology:
· Histological classification 
· Grade
· Relevant genomic markers
· Margin status
· Lymph node ratio
· Perineural invasion / lympho-vascular invasion
· Pathological stage (AJCC 8th Edition)
· Biopsy specimens: 
· Histological classification
· Grade
· Relevant genomic markers
· Clinical stage (AJCC 8th Edition) as determined by conventional pre-operative staging. This is to include all staging modalities that the patient underwent as their usual standard of care. It may include contrast enhanced CT, magnetic resonance, ultrasound, endoscopy, laparoscopy or FDG-PET/CT
· Lesion characteristics on radiological follow up
· Survival
· Disease free survival
· Key health indicators
· Patient demographics

Data from FAPI-PET/CT will be combined with clinical follow up data to determine the following measures:
· Sensitivity, specificity, positive predictive value and negative predictive value of FAPI-PET/CT for lymph node, bone and visceral metastases.
· Sensitivity, specificity, positive predictive value and negative predictive value of conventional staging for lymph node, bone and visceral metastases.
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Hypothesis 1.
We will quantify tumour burden as demonstrated by uptake of Ga-68-FAPI at primary and metastatic sites in patients with confirmed pancreatic cancer. Number of avid lesions, volume of avid tissue, SUVmax and TBR will be quantified on PET/CT. We will determine the number of patients in whom all metastatic tumours >10mm have SUVmax >10 as this is considered the clinical indication for a trial of theranostic therapy with existing agents.

Hypothesis 2.
We will determine the detection rate - and 95% confidence interval - of FAPI-PET/CT for new metastases in patients with potentially resectable pancreatic cancer. Confirmation of metastatic deposits will be from histopathology obtained at surgery or tissue biopsy as the gold standard. If histopathology is unavailable then features on radiological follow up may also confirm the malignant nature of deposits (e.g., classical radiological features, progression, or response to therapy on interval scan).  We also will compare TNM stage as determined by FAPI-PET/CT with conventional clinical stage and pathological stage where available.

Hypothesis 3.
We will determine the relationship between SUVmax of primary pancreatic cancer and overall survival using linear regression analysis. For patient’s undergoing surgery, we will compare SUVmax between those who did and did not have recurrence within 6 months.

Hypothesis 4.
Primary pancreatic lesions will undergo tissue classification using surgical or biopsy specimens. Uptake of Ga-68-FAPI at multiple time points will be compared between benign and malignant  pancreatic lesions. Malignant lesions will be those that contain high-grade dysplasia or invasive adenocarcinoma, whereas benign lesions will contain low-grade or no dysplasia.

Hypothesis 5.
In patients with sufficient tissue to perform immunohistochemistry we will perform linear regression adjusting for potential confounders to determine if proportion and intensity of staining is related to SUVmax of primary pancreatic lesions. We will perform similar tests for correlation with expression of other biomarkers. We will do this separately for both stromal and neoplastic expression. For each pattern of FAP expression (i.e., stromal cells only, neoplastic cells only, or mixed) we will determine median SUVmax-p and IQR. We will compare groups using parametric or non-parametric tests depending on distribution of absolute SUVmax-p. 
We will compare FAP expression (proportion, intensity, and dominant staining pattern) between benign and malignant lesions.
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Recruitment is open to publicly and privately insured patients. Publicly insured participants will be recruited from relevant outpatient clinics and inpatient lists at the RBWH and PAH. Study co-investigators with admitting rights to the RBWH and PAH may also recruit patients from their private practice. All patients undergoing FAPI-PET/CT for this study will be discussed at the MDT meeting of the public tertiary hospital (RBWH or PAH) to which the treating clinician has admitting rights. Any discussions regarding change of management will occur at the relevant MDT. No activities specific to this study will take place outside of PAH or RBWH for any patient.
Screening of potential participants for eligibility will take place upon referral to the relevant service. Study investigators will alert the coordinating investigator of any patient they believe to be a candidate. The coordinating investigator will confirm eligibility with the treating clinician. Written informed consent will be obtained for all participants (see below).  Once a participant has been recruited to the study, the coordinating investigator will notify HIRF to arrange scheduling.
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This study will be conducted in compliance with the National Statement on Ethical Conduct in Humans: General requirements for consent (2.2). 
Study investigators will explain the aims, methods, anticipated benefits, and potential hazards to potential participants. This will be done either in person at routine clinic appointments or over the telephone. Written information about the trial will be provided along with the consent form. Participants contacted via telephone will have the information sheet emailed or posted to them. If a participant requires more time to consider the study, the investigators will re-contact the participant after seven business days. 
For patients who do not speak fluent English, the consent form will require counter signing by an interpreter who has been accredited and appointed by Queensland health to interpret a language the patient speaks fluently. This will be the interpreter assigned to the clinical encounter in which the consent process is taking place. The signature line will indicate that the interpreter has translated all verbal and written information which has been provided regarding the study.
Explanation will also be provided to the participant that they are free to refuse entry into the study and free to withdraw from the study at any time without prejudice to future treatment. Participants may ask questions and discuss the information and their decision with others if they wish.
The participant’s willingness to participate in the trial will be documented in writing on the information and consent form, which will be signed by the participant with the date and time of that signature indicated. The study doctor will also sign and date the information and consent form indicating they have provided the required written / verbal explanation. The Investigator(s) will keep the original consent forms and copies will be given to the participant. 
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Generic risks.
The only additional procedure involved in this research is that of a FAPI-PET/CT scan. The risks and complications of the PET/CT procedure can include, but are not limited to the following: 
Common risks and complications	
· Inconvenience attending an additional diagnostic procedure
· Minor pain, discomfort and bruising as a result of insertion of an intravenous cannula
· Physical discomfort related to positioning for PET-CT scan 
· Radiation exposure- injection of the tracer includes a small amount of radiation to produce the PET images. Further details below.

Less common risks and complications
· Infection from intravenous cannula site. This may require treatment with antibiotics 
· An allergy to injected tracer may occur, requiring further treatment. 

Rare risks and complications of PET/CT scans are highly unlikely. Death because of this procedure has not been reported and is expected to be extremely rare. 

Risks associated with radiation exposure.
The effective dose of radiation in this study is about 12 millisieverts (mSv). This places the study in risk category IIb (Low risk). The dose from this study is comparable to that received from many diagnostic medical x‐rays and nuclear medicine procedures. At this dose level, no harmful effects of radiation have been demonstrated as any effect is too small to measure.
On average, people living in Australia are exposed to around 2 mSv each year from naturally occurring sources of background radiation;
•	One return flight from Melbourne to London a year produces a dose of 0.11 mSv; 
•	One computed tomography (CT) scan to the chest produces a dose of 5 mSv;
•	The legal annual exposure limit for radiation workers in Australia is 50 mSv.
Pancreatic cancer and high-risk cystic neoplasms rarely affect individuals less than 50 years of age. The expected cohort is less at risk to harm from ionising radiation than a younger cohort. Five-year survival following diagnosis of pancreatic cancer is less than 10%, meaning long term effects of ionising radiation are unlikely to be relevant for most patients in this group.

Risks associated with injection of the FAPI ligand.
Variations of the FAPI ligand, including FAPI-46, have been used in several human clinical trials to date.[16] No adverse effects from intravenous injection of radio-labelled FAPI have been identified. 
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Safety monitoring and reporting will be performed as per the NHMRC Safety monitoring and reporting in clinical trials involving therapeutic goods. An annual safety report will be provided to the approving HREC for safety review and study continuation approval.  
The potential risks are included in the Participants Information and Consent Form. Participants are free to choose to participate based upon their own preference and assessment of potential risks.  Voluntary participation in the study will minimise the common risks and perceived burden of participating in a research study.  
The less common risks of infection from intravenous cannula site and reaction to injected tracer will be minimised by following standard operating procedures regarding these procedures. 
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We are optimistic that FAPI-PET/CT will demonstrate high levels of uptake in pancreatic cancer with minimal avidity in normal tissue. The specific benefits that would occur from use in the clinical setting are outlined below:
1. More effective staging for pancreatic cancer. 
Enhanced capacity to detect small metastatic deposits will result in lower rates of attempted or completed surgical resection in patients who already harbour metastatic disease.  The subsequent impact on morbidity and cost effectiveness would be significant.
2. More effective detection and diagnosis of primary pancreatic cancer. 
If FAPI-PET/CT can detect and distinguish early malignant pancreatic lesions non-invasively, then its value is self-evident. It would offer lifesaving early intervention for high-risk individuals enrolled in screening programs, as well as more accurate risk stratification for unconfirmed lesions.
3. More effective treatment for advanced pancreatic cancer. Although we are formally testing its accuracy in diagnosis and staging of pancreatic cancer, this study represents an important step for our collaborative in validating the utility of FAPI in future theranostic trials. Our research collaborative plan to develop the theranostic paradigm further in pancreatic cancer by testing alpha emitting radionuclides.  These isotopes deliver much higher doses of radiation to the tumour than do beta emitters currently in general use and it is thought will overcome significant treatment resistance. The FAPI molecule is a highly desirable candidate because uptake is extremely high in pancreatic malignancies and expression is virtually nonexistent in normal tissues.
As a proof-of-concept this study will inform further research to bring about clinical translation of this novel tracer. This project will also allow our collaborative to establish FAPI manufacture locally, give our group experience in the use of this PET tracer, cement our collaboration and develop referral pathways for patient recruitment, raise awareness of our research collaborative and enhance our track record in this research field to attract future larger grants.  
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The scanning session will occur at no cost to the patient. Patients will be re-imbursed for any costs associated with parking and travel to attend their scanning session. Food purchased from within the RBWH campus by the patient or their accompanying person during their scanning session will also be re-imbursed. Patients requiring a physical carer to attend their scanning session are unlikely to be eligible for recruitment. In cases where they are eligible and willing to participate, any cost incurred by a professional carer to attend with the patient will be reimbursed if funding permits.
HIRF is a dedicated research facility; scanning time for the purpose of this study will not impact scanner availability for any patient of Metro North Hospital and Health Service (MNHHS) undergoing PET as part of their usual care. 

[bookmark: _Toc114764509]Adverse event reporting
Adverse events are unlikely, but may occur as a result of reaction to the tracer or complications resulting from infection of the intravenous cannula site. Any adverse events will be recorded as part of the study procedures.  Adverse events will be reported to RBWH HREC as per routine reporting.  
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Each participant has the right to withdraw from the study at any time.  In addition, the Investigator may discontinue a participant from the study at any time if they consider it necessary for any reason.
A participant who provides informed consent, is enrolled but withdraws from the study without receiving any study procedure is termed a withdrawn participant.
Withdrawn participants may be replaced.
 Criteria for withdrawal are as follows:
•	Participant fails to meet inclusion / exclusion criteria
•	Participant withdraws consent
•	Participant fails to comply with study procedures
•	Investigator decides that it is in the participant’s best interest to be withdrawn

A participant who received any study radiotracer or scan, but who does not complete all study procedures and follow-up, is termed an incomplete participant. The study will report as much data as possible with regards to endpoints reached with incomplete patients. Incomplete participants may be replaced.
Both withdrawn and incomplete participants will be given the opportunity to withdraw consent for their data to be retained and used for analyses. In this instance all data records relating to that patient’s participation in the study will be erased or destroyed.

Replacements.
Withdrawn and incomplete participants may be replaced to meet the objectives of the study. As a pilot study, withdrawals and incomplete participants are not expected to affect the statistical significance of results.
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Collection of data.
Information required for the project will be collected directly from the participants and their medical records. The research team and operations team at RBWH and PAH will have access to the personal information, demographic information, medical history, medication, pathology reports, and investigations as well as imaging data collected as part of the research study. Laboratory researchers will not have access to any patient identifiers and will receive only tissue samples for processing. 

Location of records and duration of storage.
Study data will be kept by the investigators in QLD Health facilities. Participant imaging results will be stored in computer files under password protection on secure servers that only staff in the research team will have access to. Clinical data relating to the patient’s participation in the study will be entered onto the Metro North Hospital and Health Service Research Electronic Data Capture (REDCap) system. Only staff in the research team will have access to this and all access is audited. Medical information or records in paper copies will be securely stored in locked facilities. All study related documents and data collection forms will be archived in a secure environment for a minimum of 15 years. After this time, study data will be destroyed according to institutional policies. 

Confidentiality and security.
The personal information and data collected will be treated in line with the Office of the Australian Information Commissioner (OAIC) health privacy guidelines. All data collected about the participants will be identified by an identification code number. A code list which makes it possible to link the participants’ identification number to their name will be kept by clinical coordinator in a password protected file in the Queensland Health secure server. The code list will be kept in a safe place to ensure that in case of an emergency the participant can be identified and contacted. The information and data collected are in re-identifiable form because analysis and interpretation of data are dependent on individual patient’s medical and demographic characteristics. All information, which is collected about the participants that leaves the facility, will be non-identifiable.

[bookmark: _Toc114764512]Results, outcomes and future plans
Plans for return of results to participants and clinicians.
The FAPI-PET/CT scan is for research purposes, and findings will only be shared with the treating clinician if the patient is at risk of receiving redundant surgical intervention. In this instance the findings of FAPI-PET/CT will be discussed with the patient by the treating clinician. Any incidental findings requiring input from other specialties will result in prompt referral as appropriate, after results have been discussed with the patient.
Immunohistochemical analysis performed for the purpose of this study will not have any established bearing on a given participant’s management, nor should it provide any information relating to infectious or inheritable conditions the participant may have. If analysis of participant tissue specimens performed for this or future studies does produce information relevant to the above, then the participant’s treating clinician will be notified. The participant will be re-identified, and essential information relayed. 

Plans for dissemination and publication of project outcomes.
Results of the study will be disseminated through publication in journals or presentation at conferences. No data will be published that identifies any participants. As a pilot study there are no plans for secondary use of data, however it is anticipated results from this study may be used to develop larger clinical trials.
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