11.
Imaging

11a.
CT Acquisition at Study Sites

11a.1.
Site Survey

Clinical Centers must complete an initial Imaging Site Survey Form (Appendix) to identify responsible personnel and CT scanner models prior to obtaining scans for the study.

Each scanner will be assigned a specific ID number by the Imaging Core; this information will be recorded on the Image Collection Form when each scan is performed.

Survey should be faxed to the Imaging Center at 303-270-2219. This survey should also be kept on file at each clinical site.

11a.2.
Technologist Training

A PowerPoint training set, “CT Imaging in COPDGene™” has been implemented for technologists at the Clinical Centers to assure understanding of the outline of the study, and compliance with the radiology protocols. Each technologist involved in the acquisition of scans must be certified as having reviewed the training set prior to performing CT scans for the study.

After the technologist reviews the PowerPoint slides, they must sign the Technologist Training Log to attest that they have reviewed and understand the study protocol. Before the start of enrollment, the clinical center must ensure that each involved technologist reviews the slides and signs the Log. After all technologists have reviewed the slides, the clinical center should fax this form to the Imaging Core at 303-270-2219. The original copy of this form should be kept at the clinical sites.

When additional radiologic technologists become involved in the study, the additional technologist should review the slides and sign the log. At this point, the clinical center should again fax the form to the Imaging Core so that the core has record of every new technologist.

The Imaging Core will keep a record of the study-affiliated technologists at every clinical center. An email will be sent from the Imaging Core to the study coordinator notifying them regarding the receipt of a signed Technologist Training Log.

11a.3.
Scanner Quality Assurance

At each study site, each CT scanner used in the study will scan a phantom at the initiation of subject enrollment, on an ongoing monthly basis, and after any hardware or software change. Initially, the site may use a locally available water phantom. As soon as possible, this will be replaced by the customized COPDGene™ phantom.

The phantom will be scanned using the study protocol parameters for each scanner. The phantom scans will be transferred on DVD to the Imaging Core for analysis. Scan information will be recorded on the Image Collection Form (see appendix).

The DVD with the Phantom Scan information and the Image Collection Form should be sent in the next shipment to the Imaging Core.

11a.4.
Subject Preparation for CT Scan

1.
Prior to the study, the subject’s identity will be confirmed according to institutional policy.

2.
The subject will remove all metallic devices from the chest area.

3.
The subject will be informed of the importance of compliance with the breathing instructions (in Section 11c below). Ability to comply with instructions should be assessed, and conditions that might impair compliance such as deafness, breathlessness, or mental impairment should be noted.

4.
At least one rehearsal of the end-inspiratory breathhold should be performed.

11a.5.
CT Acquisition

All CT scans will be obtained using the protocol and breathing instructions as indicated (see Protocol in Section 11c). Scans must be reconstructed using two algorithms, edge enhancing and smooth. Contiguous end-expiratory CT images will also be obtained where possible. Additional reconstructions may be performed as required at study site, but only the contiguous thin section images, reconstructed in two formats, should be sent to the Core Laboratory.

The responsible CT technologist should complete the Image Acquisition Form, and sign to confirm that the study protocol was followed and the scan meets the expectations of the study. The protocol for CT acquisition will be printed on the reverse of the Image Collection Form.

11a.6.
Non-study Scans

Scans on eligible patients performed outside the COPDGene™ study may be accepted for purposes of the analysis if they meet the non-study scan criteria (see appendix). Final decisions on acceptability of these scans will be at the discretion of the Imaging Core, based on their adequacy for quantitative image analysis. The study coordinator should ensure that the CT Assessment Scoresheet and the Non- COPDGene™ Scan CT Acquisition Parameters forms are completed for these subjects (see instructions in the CT Assessment Scoresheet section).

11a.7.
CT Assessment Scoresheet

The radiologist will complete the CT Assessment Scoresheet on each subject for both study and non-study scans, and will sign off on the quality of the scan. This scoresheet will be both submitted electronically and the original, signed copy will be sent with the Image DVD to the Imaging Core.

How to Submit the CT Assessment Scoresheet Electronically:

1.
Sign in to the COPDGene™ website at https://biosweb.njc.org/sec/COPDGene/MainPage.cfm
2.
Click on the “Forms” heading.

3.
Download the scoresheet as a PDF by clicking on the “CT Assessment Scoresheet” link.

4.
Complete the required information on the form.

5.
Print and save a copy of this form at the Clinical Center.

6.
Submit the scoresheet information by clicking on the “Send the data to the DCC” link at the bottom of the last page.

7.
A copy signed by the radiologist must be shipped to the Imaging Core with the Image DVD.

Note: The electronic submittal of the CT Assessment Scoresheet is performed by either the radiologist or the study coordinator. The process will be determined and coordinated individually by each clinical center.

11a.8.
Image Acquisition Form

There are a number of Image Acquisition Forms provided on the COPDGene™ website. The purpose of the different versions is to provide the technologist with the form and the appropriate protocol for the scanner that will be used. The proper version of the Image Acquisition Form will help to ensure that the proper COPDGene™ protocol is accurately followed.

The Image Collection Form should be printed from the website by the coordinator and a bar code applied to the top portion. The form with the appropriate protocol should then be submitted to the radiologist technologist before the scan is performed. The technologist will fill out this form. When the Images are shipped to the Imaging Core, this form should be included in the shipment.

If the CT was not performed according to the COPDGene™ protocol, the “Non- COPDGene™ Scan CT Acquisition Parameters” form must be completed by doing the following (to be performed by the coordinator):

1.
Sign in to the COPDGene™ website at https://biosweb.njc.org/sec/COPDGene/MainPage.cfm
2.
Click on the “Forms” heading.

3.
Download the form as a PDF by clicking on the “CT Acquisition Parameters” link.

4.
Complete the required information on the form.

5.
Print and save a copy of this form at the Clinical Center.

6.
Submit the scoresheet information by clicking on the “Send the data to the DCC” link at the bottom of the last page.

11a.9.
Scan Shipment

CT Scans on DVD

All protected health information (PHI) should be removed from the DICOM header, and replaced with the participant’s study ID. Specific DICOM fields to be removed include the patient name, accession number, medical record number, date of birth, date of examination, and comment field.

The anonymized scan data should be written to DVD, and sent to the Imaging Core in a polypropylene protective case.

Ideal Items to Be Used:

	Item
	Manufacturer
	Provided By

	DVD-R (Gold Archival Grade)
	Verbatim Ultralife Gold Archival Grade 4.7 GB 8X
	Clinical Center 

	Polypropylene DVD Case
	TRIMPak II
	Imaging Core

	Padded Pak
	FedEx
	Imaging Core

	Preprinted Airbill
	FedEx
	Imaging Core


Imaging Shipment Form
The Imaging Shipment Form should be included with each shipment sent to the Imaging Core. This Form will be used to document the materials included in each shipment as a quality control measure. Be sure to add the barcode of each subject to this form.

Keep a copy of this form at the Clinical Center.

Labeling Imaging Materials

The DVD should be labeled using a black permanent marking pen. The following information should be printed clearly on the DVD:

· Subject ID including Clinical Center, such as NJC

· Date of scan

· COPDGene™

The DVD should then be placed in the Plastic Case provided. Only one DVD should be placed in each Plastic Case. A barcode label should be placed on the Plastic Case. Barcodes are generated by the DCC (these are the same barcodes that are used for Blood shipment). These barcodes will be emailed to the study coordinator as a PDF file after the subject is assigned an ID number by the DCC on the COPDGene™ website. The PDF file will be printed on Avery 5267 8.5 x 11 paper labels, 4 across and 20 down, using a standard office printer. An example of the barcode is shown below.

[image: image1.png]il 3]
)

5 S x
Bl swveacony (= @ ) seaen | T soeet G| @ - o - @rene v Adobe Reader 708
3

TN LR ] IHNAAERY
CcO JC_999 COPD NJC_99999Z CcO NJC_999997
TN LR ] IHNAAERY
COPD NJC_999 COPD NJC_99999Z CcO C_999997
TN LR ] IHNAAERY
COPD NJC_999 COPD NJC_99999Z CcO NJC_999997
TN A DI CRETTT  ] UG
COPD NJC_999997 COPD NJC_99999Z COPD NJC C_999997
NURACHAMARAAOORE OO ORI 0N LI
COPD NJC_999997 COPD NJC_99999Z COPD NJC_999997 NJC_999997
NURACHAMARAAOORE OO ORI 0N LI
COPD NJC_999997 COPD NJC_99999Z COPD NJC_9 NJC_999997
NURACHAMERAAOORE OO OrRARITND AT TR
COPD NJC_999997 COPD NJC_99999Z COPD NJC_9 C NJC_999997
NURACHAMERAAOORE OO OrRARITND AT TR
COPD NJC_999997 COPD NJC_99999Z COPD NJC_9 PD NJC_99999Z
W I ST . 1 IR

IR
]

Kz QP yT




Barcodes should be placed on:

· CT Scan Plastic Case

· CT Scan Assessment Scoresheet

· CT Acquisition Form or Non-Study Image Acquisition Form

· Image Shipment Form

A backup DVD, labeled in the same manner as the primary DVD sent to the Imaging Center, should be stored at the clinical site with the subject’s study records and all source documents.

Shipping CT Scans to Imaging Core

Upon initiation of enrollment at the clinical center, the Imaging Core will arrange a shipment of 25 plastic DVD cases, 25 FedEx Padded Paks and 25 preprinted airbills to the site for shipment of CT scans.

Shipping Instructions:

1.
Write information on DVD as noted above.

2.
Place DVD in plastic case.

3.
Place barcode labels on materials as noted above

4.
Complete the Image Shipment Form.

5.
Place scan DVD in the case, CT Acquisition Form, Image Shipment Form, and CT Assessment Scoresheet in FedEx Padded Pak.

6.
Complete the preprinted FedEx Airbill and place on sealed package.

7.
Call FedEx for a pickup, or drop-off at local Fed-Ex location.

8.
Enter the shipment tracking number, shipment date, and subject IDs on the COPDGene™ Website by clicking on the “CT Data” under the Tracking heading. This must be done on the same day that the CT is shipped.

9.
The first 10 CT scans from each site or subsite should be sent as soon as they are completed. After the first ten have been quality checked, subsequent scans can be sent in weekly batches with a maximum of ten DVDs in each package.

10.
More shipping supplies will be sent to your site as needed. Contact the Imaging Core at 303-270-2529 when your supply runs low.

11a.10.
Quality Assurance

Anonymized images will be submitted on DVDs to the Imaging Core in DICOM format, using a study ID as the only identifier. Upon arrival at the Imaging Core at National Jewish Medical and Research Center, CT media will be processed by the research staff to verify anonymization and appropriate identification of study information, protocol compliance, image quality, and image count.

The Imaging Core will verify that the forms match the ID on the DICOM header on the submitted DVD. If quality issues are identified, the staff will complete a quality form and will contact the site to attempt resolution. The site will be notified within 5 business days of quality problems. If the CT data are found to be unusable because of quality problems, the participant will not be enrolled in the study.

11b.
Data Reporting

The following data will be reported to the DCC:

· Receipt of complete and technically adequate scan

· Patient dose and scan duration as recorded on the image acquisition form

· Quantitative parameters outlined above

· Quality assurance data

11c.
Instructions for CT Scan Acquisition

GENERAL: This study consists of 2 scouts (topograms) and 2 scans. All scans use the same parameter grid.

CONTRAST:
Oral/IV. None.

SUPINE INSPIRATION:
Start at bottom of lungs, end at top of lungs. Instruct the patient to breathe as follows:

“For the first part of this study you will be asked to hold your breath in for about 20 seconds. If you cannot hold your breath that long, try the best you can and then take very shallow, slow breaths if you need to.”

“For now, take several easy, deep breaths and relax while we prepare to take a CT scan of your lungs.”

Allow patient to breathe and relax for at least 15 seconds.
“I am now going to give you specific breathing instructions. Try to follow as best you can.”

“Take in a deep breath….and let it out.”

“Take in another deep breath….and let it out.”

“Take in another deep breath, and hold your breath in. Keep holding your breath!”

Scan the patient in one breath-hold at full-inspiration.

When the scan is completed, tell the study participant to “Breathe and relax!”

SUPINE EXPIRATION: 
Same protocol as SUPINE INSPIRATION. Start at bottom of lungs, end at top of lungs. Instruct the patient to breathe as follows:

“For the second part of this study you will be asked to blow out your breath and hold it out for about 20 seconds. This is usually more difficult than holding your breath in, but do the best that you can. If you cannot hold your breath out that long, take a very slow shallow breath in if you need to.”

“For now, take several easy, deep breaths and relax while we prepare to take the last CT scan of your lungs.”

Allow patient to breathe and relax for at least 15 seconds.

“I am now going to give you more specific breathing instructions. Try to follow as best you can. ”

“Take in a deep breath….and let it out.”

“Take in another deep breath….and let it out.”

“Take in another deep breath, let it out and hold your breath out! Do not breathe!”

Scan the patient in one breath-hold at expiration as quickly as possible.

When the scan is completed, tell the study participant to “Breathe and relax!”
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