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I. Executive Summary
This Profile documents specifications and requirements for the use of FDG-PET as an imaging biomarker in oncologic indications. It covers both clinical trial usage as well as individual patient management. The document is built in part from extracting relevant information from its sister UPICT protocol as indicated below as well as directly through the efforts of the QIBA FDG-PET Technical Subcommittee.
Summary of Clinical Trial Usage as described in assimilated protocol "**Title of the Imaging Protocol"
**Provide a brief (less than 250 words) synopsis to let readers quickly determine if this imaging protocol is relevant to them. Sketch key details such as the primary utility, imaging study design, specific aims, context, methods, expected results, risks, and deliverables.
II. Clinical Context and Claims
The clinical context sets out the utilities and endpoints for clinical trial usage and then proceeds to identify targeted levels of accuracy for named measurement read-outs that may be used in the clinical trial setting and/or individual patient management.
Utilities and Endpoints for Clinical Trials
**Describe one or more utilities or endpoints this Imaging Protocol could serve in a Clinical Trial. (e.g. to determine eligibility of potential subjects in the clinical trial; to triage eligible subjects into cohorts based on stage or severity of disease; to assess response to treatment; to establish the presence of progression for determining TTP, PFS, etc.; to monitor for adverse events; to establish a database for the development, optimization, and validation of imaging biomarkers, etc.) 
Claim 1:  Response Assessment
FDG-PET scans are sensitive and specific for detection of malignant tumors. FDG-PET scans reliably reflect glucose metabolic activity of cancer cells and can be measured with high reproducibility over time. Longitudinal changes in tumor FDG activity during therapy predict clinical outcomes (define examples?) earlier than changes in standard anatomic measurements. Therefore, tumor response or progression as determined by tumor FDG activity will be able to serve as an endpoint in well-controlled Phase II and III efficacy studies of cytotoxic and targeted therapies in FDG-avid tumors. In tumor/drug settings where the preceeding phase II trials have shown a statistically significant relationship between FDG-PET response and an independent measure of outcome, changes in tumor FDG activity can then serve as the primary endpoint for regulatory drug approval in registration trials.
Profile specified for use with: 
[image: image2], for the following indicated biology: 
[image: image3], and to serve the following purpose: 
[image: image4].
Compliance levels for results are given in the table below.
	Measurement or Categoric Result
	Performance Levels Achieved under Bull's Eye Conditions

	SUVmax
	If Activities are Performed at Acceptable Level
<1.0%
If Activities are Performed at Target Level
<0.1%
If Activities are Performed at Ideal Level
<0.01%


	**for example, PR
	If Activities are Performed at Acceptable Level
**e.g., coef. of corrlelation 85%
If Activities are Performed at Target Level
**e.g., coef. of correlation 90%
If Activities are Performed at Ideal Level
**e.g., coef. of correlation 95%


	**for example, presence of carcinoma
	If Activities are Performed at Acceptable Level
e.g., AUC of ROC 80%
If Activities are Performed at Target Level
e.g., AUC of ROC 87%
If Activities are Performed at Ideal Level
e.g., AUC of ROC 90%



III. Profile Details
The following figure provides a graphical depiction that describes the marker at a technical level.
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The identified activities are described in the detail sections given below.
0. Reserved (included above)
1. Reserved (relevance restricted to Protocol)
2. Reserved (relevance restricted to Protocol)
3. Subject Scheduling
**Describe requirements and considerations for the physician when scheduling imaging and other activities, which may include things both related and unrelated to the trial.
4. Subject Preparation
**Describe how subjects are prepared.
5. Imaging-related Substance Preparation and Administration  
**(e.g. Contrast agents, radiopharmaceuticals or stress agents intended to directly affect the imaging process. Does not include therapeutic drugs/agents unless they are also imaging agents.)
5.1. Substance Description and Purpose  
**Describe the substance and its purpose, stating any requirements needed.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	DICOM recording
	Acceptable
Substance description and purpose
Target
Ideal



5.2. Dose Calculation and/or Schedule
**Describe the dosce calculation and/or schedule, placing any needed requirements.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	DICOM recording
	Acceptable
Dose calculation and schedule
Target
Ideal



5.3. Timing, Subject Activity Level, and Factors Relevant to Initiation of Image Data Acquisition
**Describe the timing, subject activity level, and factors relevant to initiation of image data acquisition. Place needed requirements.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	DICOM recording
	Acceptable
Subject activity level
Target
Ideal



5.4. Administration Route
**Describe the administration route, placing any needed requirements.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	DICOM recording
	Acceptable
Administration route
Target
Ideal



5.5. Rate, Delay and Related Parameters / Apparatus
**Describe the rate, delay, and related parameters or apparatus. Place needed requirements.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	DICOM recording
	Acceptable
Rate and delay
Target
Ideal



5.6. Required Visualization / Monitoring, if any
**Describe the required visualization or monitoring, placing any needed requirements.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



5.7. Quality Control 
See 12.2
6. Individual Subject Imaging-related Quality Control
See 12.3
7. Imaging Procedure
This section describes needed specifications and requirements related to the actual imaging procedure. It is structured in such a way as to extract relevant content from the Protocol and then extending that with extensions necessary to explicitly meet the claims as set in the Profile.
**When the imaging procedure involves acquisition of multiple series, Section 7 may be repeated (7a, 7b) as necessary to describe each acquisition.
7.1. Required Characteristics of Resulting Data
**Describe the characteristics of the imaging data resulting from acquisition and reconstruction that are relevant to its use in the clinical trial. This description is generally independent of the vendor, platform, and version of the imaging equipment.
7.1.1. Data Content
**Describe what the acquired images should contain/cover. (e.g. Anatomic Coverage, Field of View) 
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	Scan duration per bed position 
	Acceptable
Target
Ideal


	Number of bed positions 
	Acceptable
Target
Ideal



7.1.2. Data Structure
**Describe how the data should be organized/sampled. (e.g. Spatial Resolution, Collimation Width, Slice Interval, Temporal Resolution) 
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



7.1.3. Data Quality
**Describe any needed measurements of quality. (e.g. Image Quality, Noise Levels, Motion Artifacts, Radiation Dose) 
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



7.2. Imaging Data Acquisition
The following sections describe the acquistion of imaging data.
7.2.1. Subject Positioning
**Introduce the section.
**Describe the subject positioning and place needed requirements.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



7.2.2. Instructions to Subject During Acquisition 
**Introduce the section.
**(e.g., breath hold, etc.)
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



7.2.3. Timing/Triggers 
**Introduce the section.
**(e.g., relative to administration of imaging agents; inter-time point standardization)
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



7.2.4. Model-specific Parameters 
Appendix G.1 lists acquisition parameter values for specific models/versions that can be expected to produce data meeting the requirements of Section 7.1. 
7.2.5. Archival Requirements for Primary Source Imaging Data
See 11.3
7.2.6. Quality Control
See 12.3
7.3. Imaging Data Reconstruction
**Introduce the section.
**Describe the data reconstruction process including any inherent data correction, smoothing, etc. This may conceivably be performed on a different system than acquisition, and occasionally at a later time, particular for supplementary reconstructions.
7.3.1. Input Data to Be Used 
**Introduce the section.
**Place requirements on the input data to be used.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



Parameters that need to be available for the user to be specified (and stored in a study specific acquisition/reconstruction protocol) are: 
	Parameter
	Compliance Levels

	Image matrix size
	Acceptable
(128-512), zoom (1-2) OR voxel size (2,3,4,5 mm). Should be reconstructed voxel size and not obtained after rebinning of reconstructed image) 
Target
Ideal


	Number of iterations and subsets (and relaxation factor) 
	Acceptable
Target
Ideal


	ToF kernel size
	Acceptable
Target
Ideal


	Image filtering (type and FWHM)
	Acceptable
Target
Ideal



7.3.2. Methods to Be Used 
**Place requirements on the methods to be used.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



Data can be reconstructed including all corrections needed for quantification as well as without scatter and attenuation correction. Iterative reconstruction method should be applied.   PET/CT systems are equipped with a harmonized reconstruction protocol (NB not the algorithm or settings are harmonized, but the resulting specified quantitative image characteristics for specified phantoms/experiments) – SNM Image Reconstruction Workgroup.
The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



7.3.3. Required Characteristics of Resulting Data
**Place requirements on characteristics of resulting data.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



Store PET image data always in units of Bq/ml in DICOM files, decay reference time should equal (PET) scan acquisition time and integral model should be used for decay correction.  
Vendors should clearly specify which time (series, study, acquisition, dose essay time, injection time) is used as reference for decay correction when data are given in units Bq/ml.  
All needed information for fully corrected net injected activity (e.g. residual activity, injection time, calibration time) is required. Scanner performs all decay corrections (not the operator)
The matrix, slice thickness, and reconstruction zoom will yield a target voxel size of 3 – 4 mm in all three dimensions, although not necessarily isotropic and not achieved by rebinning etc of the reconstructed images  
Include reference tissue value (e.g. 3 cm diameter VOI in liver) 
Mechanism for flagging artifacts (motion, extravasation, etc.) 
decay reference time should equal (PET) scan acquisition time and integral model should be used for decay correction
The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



7.3.4. Platform-specific Instructions
Appendix G.2 lists reconstruction parameter values for specific models/versions that can be expected to produce data meeting the requirements of Section 7.2. 
7.3.5. Archival Requirements for Reconstructed Imaging Data
See 11.4
7.3.6. Quality Control
See 12.4
8. Image Post-processing
**Describe subsequent modification of the reconstructed image pixels prior to analysis. This is often performed on a different platform than the acquisition system. (e.g. spatial registration, spatial re-orientation, re-slicing, feature enhancement, 3D view generation)
8.1. Input Data to Be Used 
**Describe required input data and any necessary validation or adjustments which should be performed on it. (e.g. particular image series or views; raw, processed, both) 
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



8.2. Methods to Be Used
**Describe how the analysis should be performed. (e.g. algorithms to be used; where measurements should be taken; definition of key anatomical points or pathology boundaries; related annotations) 
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



8.3. Required Characteristics of Resulting Data
**Place requirements on characteristics of resulting data.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



8.4. Platform-specific Instructions 
Appendix G.3 lists post-processing parameter values for specific models/versions that can be expected to produce data meeting the requirements of Section 8. 
8.5. Archival Requirements
See 11.5
8.6. Quality Control
See 12.5
9. Image Analysis
Obtain actual maximum activity concentration or voxel value (units Bq/ml) and maximum SUV (BW, LBM, BSA normalised), which are the activity concentration value and the SUV of a single voxel from the actual original image that has the highest value within a volume of interest drawn around the object of interest. The latter will avoid additional error in activity concentration values and SUVmax due to viewing/display interpolation and/or minimize round-off errors in SUV calculation within defined tolerances.
**Describe the generation of new data/information based on the images. This may be performed by an automated program, a semi-automated program, or entirely by a human. (e.g. organ segmentation, size or volume measurement, flow rate calculation, tissue characterization, observation of the presence/absence/degree of features such as edema) 
9.1. Input Data to Be Used 
**Describe required input data and any necessary validation or adjustments which should be performed on it. (e.g. particular image series or views; raw, processed, both) 
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



DICOM image set from patient PET scan. 
Necessary metadata that is not captured by the PET scanner acquisition process. This may include for example, post-injection residual dose or parameters needed for lean-body-mass SUV normalization. 
Covariates: 
Weight - allow disabling of auto weight import from HIS/RIS  Height - required field 
All needed information for fully corrected net injected activity (e.g. residual activity, injection time, calibration time) is required. Scanner performs all decay corrections (not the operator) 
Blood glucose (from CLIA compliant device) at time of injection is recorded with DICOM patient information  All scanner times and/or all clocks in a PET/CT system should be synchronized to NTP 
Patient meta-data recorded, e.g. using enhanced DICOM attributes 
Displays should have ability to show information that effects SUVs (uptake time, etc.)  
Tumor ROI's reflecting the metabolic volume of the tumor is desirable. Volumes based on a 50% and (?) 70% threshold of the peak tumor SUV should be produced. Alternative is to use the PERCIST threshold at 2SD above mean liver activity as a floor value for the ROI's. (?) These can reflect tumor volume and tumor volume x mean SUV lean - viewed as exploratory. 
Measurement system (viewing and analysis software) shall provide the actual maximum voxel value in Bq/ml and the actual maximum SUV (SUVmax), which is the value or SUV of a single voxel from the actual original image (digital reference object, DRO) that has the highest value within a volume of interest drawn around the object of interest (maximum voxel value test object in DRO). 
The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	ROI extraction of activity concentration
	Acceptable
<1.0% error
Target
<0.1% error
Ideal
<.01% error



9.2. Methods to Be Used
**Describe how the analysis should be performed. (e.g. algorithms to be used; where measurements should be taken; definition of key anatomical points or pathology boundaries; scoring scales and criteria, related annotations) 
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



9.2.1 ROI/VOI
The measurement system (viewing, ROI/VOI or analysis tool) is used by the user to define a 3D volume of interest around the SUVmax test object in the digital reference object (DRO). The VOI should fully encompass the entire test object in the DRO in all 3 directions by at least 2 voxel dimensions or 1 cm. ROI/VOI and analysis software is responsible for correct implementation of SUVmax extraction and calculation. The manufacturer should guarantee that maximum voxel value and/or SUVmax represents the activity concentration of a single voxel having the highest value within a 3D VOI. Moreover the manufacturer is responsible for correct implementation of SUV calculations, with e.g. correct implementation of corrections for decay. Moreover, the manufacturer should implement various versions of SUV normalizations (body weight, body surface area and lean body mass). Finally the manufacturer should guarantee that the same methodologies for obtaining the maximum voxel value (Bq/ml) and SUVmax from the DRO are available and can be applied to clinical whole body data. 
9.2.2 Calculation of SUV
The VOI is used to extract the maximum voxel value (Bq/ml) and maximum SUV. 
SUVmax normalized by body weight should be calculated as follows: 
………………………………………………………………………………………………………. 
SUVmax normalized by body surface area should be calculated as follows: 
………………………………………………………………………………………………………. 
SUVmax normalized by lean body mass should be calculated as follows: 
………………………………………………………………………………………………………. 
Report actual max. voxel value  
Capablity to label, save, recall (in a std format, e,g, Advanced Technology Consortium (ATC) for Clinical Trials Quality Assurance)  
Report VOI activity as Bq/ml  
Report SUVs normalized to Weight, LBM, BSA  
Report volume in cc (or ml) and voxels  
Describe voxel inclusion policy  
Use weighting for partial voxels  
Fully included voxels use weight of 1.0  
Output statistics inlcude mean, max, std. dev. to 3 sig figs  
Describe rounding policy for outputs  
VOI dimensions (sphere) should be specifiable to ±1 mm  
Automatic centering for peak VOI calculation  
Three threshold methods: fixed, % of max, gradient   
Produce correct SUVs from QIBA DRO   
All needed information for fully corrected nett injected activity (e.g. residual activity, injection time, calibration time) is required. 
Scanner performs all decay corrections (not the operator)  
The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	Activity concentration
	Acceptable
Target
Ideal


	Glucose correction
	Acceptable
Target
Ideal



9.3. Required Characteristics of Resulting Data
**Place requirements on characteristics of resulting data.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	Method to compute maximum SUV ("SUVmax")
	Acceptable
SUV normalized by body weight
Target
Ideal
lean body mass


	Voxel value and/or activity concentration tolerances
	Acceptable
<1.0% up to 2 decimals
Target
<0.1% up to 2 decimals
Ideal
<.01% up to 2 decimals


	SUVmax tolerance
	Acceptable
<1.0% up to 2 decimals
Target
<0.1% up to 2 decimals
Ideal
<.01% up to 2 decimals



9.4. Platform-specific Instructions 
Appendix G.4 lists image analysis parameter values for specific models/versions that can be expected to produce data meeting the requirements of Section 9. 
9.5. Archival Requirements 
See 11.6
9.6. Quality Control
See 12.6
10. Image Interpretation
**Describe the diagnostic conclusions of interest to be drawn from the images. (e.g. progression of disease, presence/absence/degree of pathology, viable tumor vs. necrotic)  
**While Analysis is primarily about computation; Interpretation is primarily about judgment. Interpretation may be performed at both the lesional / target level and in the aggregate at the subject level (e.g., in an oncology study each index lesion may be measured in longest diameter during the analysis phase, but in this phase a judgment may be made as to whether there is a new “non-index” lesion; the aggregation of the measured lesions with comparison to previous studies coupled with the judgment as to the presence or absence of a new lesion will result in the RECIST classification at the subject level).  
10.1. Input Data to Be Used 
**Describe required input data and any necessary validation or adjustments which should be performed on it. May also specify data which should not be used until after the clinical trial interpretation is recorded. (e.g. particular image series or views; before and after processing versions of images to evaluate/validate the effects of processing; analysis results) 
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



10.2. Methods to Be Used
**Describe how the interpretation should be performed. (e.g. definition of key anatomical points or pathology boundaries; scoring scales and criteria such as BIRADS, interpretation schema such as RECIST, related annotations) 
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



10.3. Required Characteristics of Resulting Data
**Place requirements on characteristics of resulting data.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



10.4. Platform-specific Instructions 
Appendix G.5 lists image interpretation parameter values for specific models/versions that can be expected to produce data meeting the requirements of Section 9. 
10.5. Archival Requirements 
See 11.7
10.6. Quality Control
See 12.7
11. Archival and Distribution of Data 
**Introduce the section.
**Describe the required data formats, transmission methods, acceptable media, retention periods, … (e.g. Is the site required to keep local copies in addition to transmitting to the trial repository? Must all intermediate data be archived, or just final results? At what point may various data be discarded?) 
11.1. Reserved
11.2. Reserved
11.3. Primary Source Imaging Data
The following requirements are placed on primary source imaging data.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



11.4. Reconstructed Imaging Data
The following requirements are placed on reconstructed data.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	CT
	Acceptable
Target
Daily water equivalent phantom values tracked in DICOM header
Ideal


	PET
	Acceptable
Daily/weekly/monthly scanner QA values included in DICOM header
Target
Daily uniform cylinder analysis, with link to results in patient DICOM header
Ideal


	Dose calibrator
	Acceptable
calibrated for F-18 using NIST-traceable source with information included in patient DICOM header
Target
Ideal



11.5. Post-Processed Data
The following requirements are placed on post-processed data.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



11.6. Analysis Results
The following requirements are placed on analysis results.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



11.7. Interpretation Results
The following requirements are placed on interpretation results.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



12. Quality Control
**This is the section where all aspects of Quality Control are identified and described.
12.1. QC Associated with the Site
The following sectins consider various aspects of quality control.
12.1.1. Quality Control Procedures
**Describe required procedures and documentation for routine and periodic QC for the site and various pieces of equipment.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



Easy and fast procedure to adjust calibration of scanner, eg when dose calibrator is recalibrated then it would be very convenient to simply adjust calibration of scanner with a simple correction factor rather than an extensive procedure. Preferably a correction factor that is automatically generated and applied (upon user request) based on a calibration QC experiment. 
The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



12.1.2. Reserved
12.1.3. Reserved
12.2. QC Associated with Imaging-related Substance Preparation and Administration
The following requirements are placed on QC associated with imaging-related substance preparation and administration.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



12.3. QC Associated with Individual Subject Imaging 
**fill in
The following sections describe aspects of QC associated with individual subject imaging.
12.3.1. Phantom Imaging and/or Calibration 
**fill in
The following requirements are placed on phantom imaging and/or calibration.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



12.3.2. Quality Control of the Subject Image and Image Data
The following requirements are placed on QC of the subject image and image data.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



12.4. QC Associated with Image Reconstruction
The following requirements are placed on QC associated with image reconstruction.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



12.5. QC Associated with Image Processing
The following requirements are placed on QC associated with image processing.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



12.6. QC Associated with Image Analysis
The following requirements are placed on QC associated with image analysis.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



12.7. QC Associated with Interpretation
The following requirements are placed on QC associated with interpretation.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



13. Imaging-associated Risks and Risk Management
**Introduce the section.
The following sections consider various imaging-associated risks and risk management.
13.1. Radiation Dose and Safety Considerations
**Introduce the section.
The following requirements are placed regarding radiation dose and safety considerations.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



13.2. Imaging Agent Dose and Safety Considerations
**Introduce the section.
The following requirements are placed regarding imaging agent dose and safety considerations.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



13.3. Imaging Hardware-specific Safety Considerations
**Introduce the section.
The following requirements are placed regarding hardware-specific safety considerations.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



The following set of requirements extends what has been stated in the protocol.
	Parameter
	Compliance Levels

	
	Acceptable
Target
Ideal



13.4. Reserved
13.5. Reserved
IV. Compliance
Acquisition Scanner
What we do to test for compliance by acquisitions systems 
Use enhanced DICOM attributes to follow version number of software for: 1 Acquisition, 2 Reconstruction, 3 post-processing, 4 Display/VOI analysis, 5 Dynamic Analysis. Build list (on console) of dates of all s/w versions 
Contrast Inject Device
A power injector is required for DCE-MRI studies. It needs to be properly serviced and calibrated. 
Analysis Software
Analysis software, which performs SUVmax analysis. May be coupled to the PET/CT scanner system or provided by a 3rd party vendor. 
[this is where we talk about compliance testing with a DRO] 
[output parameters relative to a DRO have to be within tolerances specified in the details section above] 
Users should use the DRO in order to verify correct implementation of maximum voxel value extraction and SUVmax calculations. 
Viewing System
**fill in
Performing Site
Healthcare system (e.g. hospital or clinic)  including technologists and physicians, which both produce the PET DICOM images, perform the SUVmax analysis using analysis software, and analyze the results. 
References
**fill in
Appendices
Appendix A: Acknowledgements and Attributions
**
Appendix B: Background Information
**
Appendix C: Conventions and Definitions 
Definitions: Review this document and define relevant terms and notations here.  
Acquisition vs. Analysis vs. Interpretation: This document organizes acquisition, reconstruction, post-processing, analysis and interpretation as steps in a pipeline that transforms data to information to knowledge. Acquisition, reconstruction and post-processing are considered to address the collection and structuring of new data from the subject. Analysis is primarily considered to be computational steps that transform the data into information, extracting important values. Interpretation is primarily considered to be judgment that transforms the information into knowledge. (The transformation of knowledge into wisdom is beyond the scope of this document.)  
Bulls-eye Compliance Levels Acquisition parameter values and some other requirements in this protocol are specified using a “bullseye” approach. Three rings are considered from widest to narrowest with the following semantics:  
ACCEPTABLE: failing to meet this specification will result in data that is likely unacceptable for the intended use of this protocol.  
TARGET: meeting this specification is considered to be achievable with reasonable effort and equipment and is expected to provide better results than meeting the ACCEPTABLE specification.  
IDEAL: meeting this specification may require unusual effort or equipment, but is expected to provide better results than meeting the TARGET.  
An ACCEPTABLE value will always be provided for each parameter. When there is no reason to expect better results (e.g. in terms of higher image quality, greater consistency, lower dose, etc.), TARGET and IDEAL values are not provided.  
Some protocols may need sites that perform at higher compliance levels do so consistently, so sites may be requested to declare their “level of compliance”. If a site declares they will operate at the TARGET level, they must achieve the TARGET specification whenever it is provided and the ACCEPTABLE specification when a TARGET specification is not provided. Similarly, if they declare IDEAL, they must achieve the IDEAL specification whenever it is provided, the TARGET specification where no IDEAL level is specified, and the ACCEPTABLE level for the rest.  
Appendix D: Documents included in the imaging protocol (e.g., CRFs)
**(Material the site needs to submit)  
**Subject preparation  
**Imaging agent dose calculation  
**Imaging agent  
**Image data acquisition  
**Inherent image data reconstruction / processing 
**Image analysis  
**Interpretation  
**Site selection and Quality Control  
**Phantom Imaging and Calibration  
Appendix E: Associated Documents
**e.g. the Imaging Charter, Site Manual, Standard Operating Procedures, etc.
Appendix F: TBD
Appendix G: Model-specific Instructions and Parameters 
The presence of specific product models/versions in the following tables should not be taken to imply that those products are fully compliant with the QIBA Profile. Compliance with a profile involves meeting a variety of requirements of which operating by these parameters is just one. To determine if a product (and a specific model/version of that product) is compliant, please refer to the QIBA Conformance Document for that product. G.1. Image Acquisition Parameters The following technique tables list acquisition parameter values for specific models/versions that can be expected to produce data meeting the requirements of Section 7.1.  
These technique tables may have been prepared by the submitter of this imaging protocol document, the clinical trial organizer, the vendor of the equipment, and/or some other source. (Consequently, a given model/version may appear in more than one table.) The source is listed at the top of each table.  
Sites using models listed here are encouraged to consider using these parameters for both simplicity and consistency. Sites using models not listed here may be able to devise their own acquisition parameters that result in data meeting the requirements of Section 7.1 and conform to the considerations in Section 13.  
In some cases, parameter sets may be available as an electronic file for direct implementation on the imaging platform.  
**target subpopulation
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