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Open Issues:

The following open issues have been raised.  They are provided here to capture the associated discussion, to focus the attention of reviewers on topics needing feedback, and to track them so they are ultimately resolved.  In particular, comments on these issues are highly encouraged during the Public Comment stage.

[List any issues known to still be open regarding the profile.  The idea is to allow forward progress even though some issues may still be under consideration.]
	Q. [issue (best stated as a concise question)]
A. [tentative resolution (or blank)]
[Discussion and details]

	Q. [as many rows as needed]
A.


Closed Issues:

The following issues have been considered closed by the biomarker committee.  They are provided here to forestall discussion of issues that have already been raised and resolved, and to provide a record of the rationale behind the resolution.

	Q. [issue]
A. [decision (concise answer to the question, e.g. Yes or No.)]
[followed by any needed description of the rationale]

	

	

	


1. Executive Summary
[Summarize the applicability and utility of the Profile with respect to individual patient management and/or how it relates to clinical trial usage.]
The intended audiences include: 

· Technical staffs of software developers and device manufacturers who create products for this purpose 

· PIs of clinical trials and Clinical trial scientists
· Clinicians at healthcare institutions considering appropriate specifications for procuring new equipment
· Scientists involved in quantitative medical image analysis 

· Anyone interested in the technical and clinical aspects of medical imaging
Note that specifications stated as “requirements” here are only requirements to achieve the claim, not “requirements on standard of care.”   Specifically, meeting the goals of the Profile is secondary to properly caring for the patient.

2. Clinical Context and Claims
Utilities and Endpoints for Clinical Trials
[Describe one or more clinical practice utilities or clinical trial endpoints this Imaging Profile could serve (e.g. to determine eligibility of potential subjects in a 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 of disease; to monitor for adverse events; to establish a database for the development, optimization, and validation of imaging biomarkers, etc.)]
Conformance with the activities of this Profile by relevant staff and equipment supports the following claim(s):
Claim:  [short description]
[Introduce and state the claim.]


Claim:  [repeat for as many distinct claims as being made]
[Introduce and state the claim.]
While the claim has been informed by an extensive review of the literature, it is currently a consensus claim that has not yet been fully substantiated by studies that strictly conform to the specifications given here.  The expectation is that during the Technical Confirmation and Clinical Confirmation phases, data on the actual field performance will be collected and changes made to the claim or the details accordingly.  At that point, this caveat may be removed or re-stated.
3. Profile Activities
The Profile is documented in terms of “Actors” performing “Activities”.

Equipment, software, staff or sites may claim conformance to this Profile as one or more of the “Actors” in the following table.  Compliant Actors shall support the listed Activities by meeting all requirements in the referenced Section.  Failing to conform with a “shall” is a protocol deviation.  Although deviations invalidate the Profile Claim, such deviations may be reasonable and unavoidable as discussed below.

[Modify your list of Actors and Activities in the following table as appropriate.]
Table 1: Actors and Required Activities

	Actor
	Activity
	Section

	Acquisition Device
	Subject Handling
	3.1.

	
	Image Data Acquisition
	3.2.

	Technologist
	Subject Handling
	3.1.

	
	Image Data Acquisition
	3.2.

	
	Image Data Reconstruction
	3.3.

	Radiologist
	Subject Handling
	3.1.

	
	Image Analysis
	3.4.

	Reconstruction Software
	Image Data Reconstruction
	3.3.

	Image Analysis Tool
	Image Analysis
	3.4.


[if appropriate, provide a diagram such as the following example figure and text, or delete the highlighted section:]
The sequencing of the Activities specified in this Profile is shown in Figure 1:
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Figure 1: CT Tumor Volumetry - Activity Sequence

The method for measuring change in tumor volume may be described as a pipeline.  Subjects are prepared for scanning, raw image data is acquired, images are reconstructed and possibly post-processed.  Such images are obtained at two (or more) time points.  Image analysis assesses the degree of change between two time points for each evaluable target lesion by calculating absolute volume at each time point and subtracting.  Volume change is expressed as a percentage (delta volume between the two time points divided by the average of the volume at time point 1 and time point t). 

The change may be interpreted according to a variety of different response criteria.  These response criteria are beyond the scope of this document.  Detection and classification of lesions as target is also beyond the scope of this document.  

The Profile does not intend to discourage innovation.  The above pipeline provides a reference model.  Algorithms which achieve the same result as the reference model but use different methods are permitted, for example by directly measuring the change between two image sets rather than measuring the absolute volumes separately.
The requirements included herein are intended to establish a baseline level of capabilities. Providing higher performance or advanced capabilities is both allowed and encouraged.  The Profile does not intend to limit how equipment suppliers meet these requirements.
This Profile is “lesion-oriented”.  The Profile requires that images of a given tumor be acquired and processed the same way each time.  It does not require that images of tumor A be acquired and processed the same way as images of tumor B; for example, tumors in different anatomic regions may be imaged or processed differently, or some tumors might be examined at one contrast phase and other tumors at another phase.

The requirements in this Profile do not codify a Standard of Care; they only provide guidance intended to achieve the stated Claim.  Although deviating from the specifications in this Profile may invalidate the Profile Claims, the radiologist or supervising physician is expected to do so when required by the best interest of the patient or research subject.  How study sponsors and others decide to handle deviations for their own purposes is entirely up to them. 

Since much of this Profile emphasizes performing subsequent scans consistent with the baseline scan of the subject, the parameter values chosen for the baseline scan are particularly significant and should be considered carefully.  

In some scenarios, the “baseline” might be defined as a reference point that is not necessarily the first scan of the patient.
3.1. Subject Handling
[The subsections shown here may or may not be relevant to your profile.  Feel free to populate them with reference text such as “When the Profile is being used in the context of a clinical trial, refer to relevant clinical trial protocol for further guidance or requirements on timing relative to index intervention activity.”, with null text such as “This document does not presume any timing relative to other activities.” or remove the subsection entirely.]
3.1.1 Timing Relative to Index Intervention Activity
3.1.1.1 Discussion
[informative text (E.g. describing the mechanism by which a parameter in the Specification section affects repeatability, or providing rationale for the value chosen in the specification section, or describing how going beyond the specified value might further improve performance, or elaborating on tradeoffs/interactions between parameters).]

[to help readers scanning through the text, make the first words of a paragraph in this section be the name of the parameter being discussed, if possible.]
3.1.1.2 Specification
	Parameter
	Actor
	Specification

	<parameter name> 
	<actor name>
	Shall <specific requirement>.

Shall <another specific requirement relating to the same parameter>.

	
	<another actor>
	Shall <specific requirement on a different actor relating to the same parameter>.

	<another parameter, as many as needed>
	<actor name>
	


3.1.2 Timing Relative to Confounding Activities
3.1.2.1 Discussion
[informative text (see 1.1 for examples).] 
3.1.2.2 Specification
	Parameter
	Actor
	Specification

	<parameter name> 
	<actor name>
	Shall <specific requirement>.

Shall <another specific requirement relating to the same parameter>.

	
	<another actor>
	Shall <specific requirement on a different actor relating to the same parameter>.

	<another parameter, as many as needed>
	<actor name>
	


3.1.3 Contrast Preparation and Administration
3.1.3.1 Discussion
[informative text.] 
3.1.3.2 Specification
	Parameter
	Actor
	Specification

	<parameter name> 
	<actor name>
	Shall <specific requirement>.

Shall <another specific requirement relating to the same parameter>.

Shall <achieve some performance metric> as described in 4.x.

	
	<another actor>
	Shall <specific requirement on a different actor relating to the same parameter>.

	<another parameter, as many as needed>
	<actor name>
	


3.1.4 Subject Positioning
3.1.4.1 Discussion
[informative text.] 

3.1.4.2 Specification
	Parameter
	Actor
	Specification

	<parameter name> 
	<actor name>
	Shall <specific requirement>.

Shall <another specific requirement relating to the same parameter>.

	
	<another actor>
	Shall <specific requirement on a different actor relating to the same parameter>.

	<another parameter, as many as needed>
	<actor name>
	


3.1.5 Instructions to Subject During Acquisition 
3.1.5.1 Discussion
[informative text.] 

3.1.5.2 Specification
	Parameter
	Actor
	Specification

	<parameter name> 
	<actor name>
	Shall <specific requirement>.

Shall <another specific requirement relating to the same parameter>.

	
	<another actor>
	Shall <specific requirement on a different actor relating to the same parameter>.

	<another parameter, as many as needed>
	<actor name>
	


3.1.6 Timing/Triggers 
3.1.6.1 Discussion
[informative text.] 
3.1.6.2 Specification
	Parameter
	Actor
	Specification

	<parameter name> 
	<actor name>
	Shall <specific requirement>.

Shall <another specific requirement relating to the same parameter>.

	
	<another actor>
	Shall <specific requirement on a different actor relating to the same parameter>.

	<another parameter, as many as needed>
	<actor name>
	


3.2. Image Data Acquisition
3.2.1 Discussion
[informative text.] 
3.2.2 Specification
[if useful, a DICOM Tag column may be added to the right to correlate the specification with an associated DICOM Tag where the specified value could be mandated to be stored (and used after the scan for confirmation of conformance)]. 

	Parameter
	Actor
	Specification
	DICOM Tag

	<parameter name> 
	<actor name>
	Shall <specific requirement>.

Shall <another specific requirement relating to the same parameter>.
Shall <achieve some performance metric> as described in 4.x.
	Table Speed

(0018,9309)

	
	<another actor>
	Shall <specific requirement on a different actor relating to the same parameter>.
	

	<another parameter, as many as needed>
	<actor name>
	
	


3.3. Image Data Reconstruction
3.3.1 Discussion
[informative text.] 
3.3.2 Specification
	Parameter
	Actor
	Specification

	<parameter name> 
	<actor name>
	Shall <specific requirement>.

Shall <another specific requirement relating to the same parameter>.

	
	<another actor>
	Shall <specific requirement on a different actor relating to the same parameter>.

	<another parameter, as many as needed>
	<actor name>
	


3.4. Image Analysis
3.4.1 Discussion
[informative text.] 
3.4.2 Specification
	Parameter
	Actor
	Specification

	<parameter name> 
	<actor name>
	Shall <specific requirement>.

Shall <another specific requirement relating to the same parameter>.
Shall <achieve some performance metric> as described in 4.x.

	
	<another actor>
	Shall <specific requirement on a different actor relating to the same parameter>.

	<another parameter, as many as needed>
	<actor name>
	


4. Conformance Procedures
To conform with this Profile, participating staff and equipment (“Actors”) shall support each of the activities assigned to them in Table 1.  

For each activity, the conformance requirements (sometimes referred to as the “shall language”) for each Actor are documented in Section 3.

Although most of the requirements described in Section 3 can be assessed for conformance by direct observation, some of the performance-oriented requirements cannot, in which case they will reference a subsection here in Section 4.  The following sub-sections elaborate on the meaning of performance-oriented requirements and how they are intended to be correctly assessed. 

Formal claims of conformance by the organization responsible for an Actor shall be in the form of a published QIBA Conformance Statement.  Vendors publishing a QIBA Conformance Statement shall provide a set of “Model-specific Parameters” (as shown in Appendix D) describing how their product was configured to achieve conformance.  Vendors shall also provide access or describe the characteristics of the test set used for conformance testing. 

4.x. Performance Assessment: <Parameter X>

[describe how the actor is required to go about assessing it’s performance (with respect to Parameter X which was specified in Section 3).  For example, if Section 3 specified that the Image Analysis Tool shall achieve a tumor volume change repeatability metric/score of less than Q, then describe here how one goes about accessing an appropriate dataset, generating results and computing the metric in whatever detail you deem necessary.]
[Refer to the work of the QIBA Metrology group (or recruit the group members themselves) when drafting these sections.]
[try to keep the text strictly to the performance of the procedure.  Additional informative/educational material can be put in an Appendix and referenced if necessary.]
[it is possible that the same performance assessment procedure might be used to assess both the software and the operator, or they might be separate procedures.]
4.y. Performance Assessment: <Parameter Y>

[repeat for additional procedures.]
References
[references, using standard manuscript format]
Appendices
Appendix A: Acknowledgements and Attributions
[as needed]
Appendix B: Background Information
[as needed]
Appendix C: Conventions and Definitions 
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.)  
Other Definitions: 
Image Analysis, Image Review, and/or Read: Procedures and processes that culminate in the generation of imaging outcome measures, such tumor response criteria. Reviews can be performed for eligibility, safety or efficacy. The review paradigm may be context specific and dependent on the specific aims of a trial, the imaging technologies in play, and the stage of drug development, among other parameters.  
Image Header: The Image Header is that part of the file or dataset containing the image other than the pixel data itself  
Imaging Phantoms: Devices used for periodic testing and standardization of image acquisition. This testing must be site specific and equipment specific and conducted prior to the beginning of a trial (baseline), periodically during the trial and at the end of the trial.
Intra-Rater Variability is the variability in the interpretation of a set of images by the same reader after an adequate period of time inserted to reduce recall bias.  
Inter-Rater Variability is the variability in the interpretation of a set of images by the different readers.  
A Time Point is a discrete period during the course of a clinical trial when groups of imaging exams or clinical exams are scheduled.  
Appendix D: Model-specific Instructions and Parameters 
[by example for vCT:]
For acquisition modalities, reconstruction software and software analysis tools, profile conformance requires meeting the activity specifications above; e.g. in Sections 2, 3 and 4.  

This Appendix provides, as an informative tool, some specific acquisition parameters, reconstruction parameters and analysis software parameters that are expected to be compatible with meeting the profile requirements.   Just using these parameters without meeting the requirements specified in the profile is not sufficient to achieve conformance.  Conversely, it is possible to use different compatible parameters and still achieve conformance.  

These settings were determined to be reasonable by the QIBA CT 1C groundwork study team.
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 settings that result in data meeting the requirements.
Table D.1 Model-specific Parameters for Acquisition Devices
IMPORTANT NOTE: The presence of a product model/version in the table does not imply it has demonstrated conformance with the QIBA Profile.  Refer to the QIBA Conformance Statement for the product.  
	Acquisition Device
	Settings Compatible with Conformance

	<Vendor>

<Model>

<Version>
	Submitted by:

	
	kVp
Number of Data Channels (N)
Width of Each Data Channel (T, in mm)
Gantry Rotation Time in seconds
mA
Pitch

Scan FoV



	Acquisition Device
	Settings Compatible with Conformance

	GE Discovery HD750 sct3
	kVp
120
Number of Data Channels (N)
64
Width of Each Data Channel (T, in mm)
0.625
Gantry Rotation Time in seconds
1
mA
120
Pitch

0.984
Scan FoV
Large Body (500mm)


	Philips Brilliance 16 IDT mx8000
	kVp
120
Number of Data Channels (N)
16
Width of Each Data Channel (T, in mm)
0.75
Gantry Rotation Time in seconds

0.75
Effective mAs

50
Pitch

1.0
Scan FoV
500


	Philips  Brilliance 64
	kVp
120
Number of Data Channels (N)
64
Width of Each Data Channel (T, in mm)
0.625
Gantry Rotation Time in seconds

0.5
Effective mAs

70
Pitch

0.798
Scan FoV
500


	Siemens Sensation 64
	kVp
120
Collimation (on Operator Console)

64 x 0.6 (Z-flying focal spot)
Gantry Rotation Time in seconds

0.5
Effective mAs

100
Pitch

1.0
Scan FoV
500


	Toshiba Aquilion 64
	kVp
120
Number of Data Channels (N)
64
Width of Each Data Channel (T, in mm)
0.5
Gantry Rotation Time in seconds

0.5
mA

25
Pitch

.828
Scan FoV
Medium and Large



Table D.2 Model-specific Parameters for Reconstruction Software

IMPORTANT NOTE: The presence of a product model/version in the table does not imply it has demonstrated conformance with the QIBA Profile.  Refer to the QIBA Conformance Statement for the product.  
	Reconstruction Software
	Settings Compatible with Conformance

	GE Discovery HD750 sct3
	Reconstructed Slice Width, mm
1.25
Reconstruction Interval
1.0mm
Display FOV, mm
350
Recon kernel
STD


	Philips Brilliance 16 IDT mx8000
	Reconstructed Slice Width, mm
1.00
Reconstruction Interval
1.0mm (contiguous)
Display FOV, mm
350
Recon kernel
B


	Philips  Brilliance 64
	Reconstructed Slice Width, mm
1.00
Reconstruction Interval
1.0mm (contiguous)
Display FOV, mm
350
Recon kernel
B


	Siemens Sensation 64
	Reconstructed Slice Width, mm
1.00
Reconstruction Interval
1.0mm
Display FOV, mm
350
Recon kernel
B30


	Toshiba Aquilion 64
	Reconstructed Slice Width, mm
1.00
Reconstruction Interval
1.0mm
Display FOV, mm
350
Recon kernel
FC11



Table D.3 Model-specific Parameters for Image Analysis Software
IMPORTANT NOTE: The presence of a product model/version in the table does not imply it has demonstrated conformance with the QIBA Profile.  Refer to the QIBA Conformance Statement for the product.
	Image Analysis Software
	Settings Compatible with Conformance

	Siemens LunCARE
	a
<settings to achieve…>
b
<settings to achieve…>
c
<settings to achieve…>
d
<settings to achieve…>


	GE Lung VCAR
	e
<settings to achieve…>
f
<settings to achieve…>
g
<settings to achieve…>
h
<settings to achieve…>


	R2 ImageChecker CT Lung System
	i
<settings to achieve…>
j
<settings to achieve…>
k
<settings to achieve…>
l
<settings to achieve…>


	Definiens (name specific product)
	m
<settings to achieve…>
n
<settings to achieve…>
o
<settings to achieve…>
p
<settings to achieve…>


	Median (name specific product)
	q
<settings to achieve…>
r
<settings to achieve…>
s
<settings to achieve…>
t
<settings to achieve…>


	Intio (name specific product)
	u
<settings to achieve…>
v
<settings to achieve…>
w
<settings to achieve…>
x
<settings to achieve…>
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