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PET in clinical trials 

Tim Turkington, PhD 

Duke University 

How might a clinical trial differ from routine 
clinical PET/CT imaging? 

• IRB 

• Patient Preparation 

• Radiotracer 

• Scan Protocol 

• Image reconstruction 

• Analysis (quantitative?) 

• Sending the data somewhere. 

 

 

Oncologic FDG Applications vs … 

• Other radiotracers and applications (new 
opportunities) 

• FDG Oncology 
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Other radionuclides? 

• O-15 (2 min), N-13 (10 min), C-11 (20 min) from 
cyclotron 

• Ga-68 (68 min) from Ge-68 generator 

• Cu-64 (13 hr) 

• I-124 (4.2 days) 

• … 

68Ga DOTA-TATE 

gallium-68 

Eckert and Zieglar, from radiopharma.com 

Ge-68/Ga-68 generator Synthesis Unit 

ITG, from radiomedix.com 
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Jobs for physicist when imaging new 
radionuclide. 

• Oversee pathway for dose to injection site. 

• Do a phantom and tell everyone, “We’re good to go.” 

– Make sure it’s a meaningful phantom. 

– Measure SUV in uniform phantom? 

– Dose calibrator? 

– Where does your activity come from? 
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18F Florbetapir 

Newberg, et al, J Nucl Med June 1, 2012, vol. 53 no. 6, 902-907 

Florbetapir 

FDG 

Alzheimer’s Negative 

Alzheimer’s Positive 

Florbetapir 

FDG 

18F fluoride bone scan 

From a site qualification document for a 
complicated Cardiac PET Clinical Trial:  

● Reminder that we will need to collect the following documents at PSV: 

● Site Personnel Worksheet 

● Copy of American College of Radiology PET accreditation 

● CTAIS (completed as a Word document); 

● W9; 

● Form FDA 1572 (unsigned; with BOX 1, 3, 4 & 6 completed at minimum);  

● Current signed and dated CV (w/in past 2yrs) & medical license for PI;  

● Current Transcelerate-approved GCP Certification for PI (w/in past 2 yrs.) 

• If Sub-Investigators identified at time of PSV, nice to have their CVs/medical license 

and GCP certificates 

 

● Reminder that PI and all site staff noted on Form FDA 1572 and 

Delegation of Duties Log must have current Transcelerate-approved GCP 

training documentation. ##### can provide site with free access to the 

training. 
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Oncologic FDG-PET 

• The vast majority of current clinical PET studies 

• A lot of clinical trials 

(By the way, what is FDG?) 

Typical Protocol for FDG PET 

• Patient fasts for >4 hrs 

• Patient is injected with FDG 

• Uptake for 45 – 120 minutes, quiet, inactive 

• Scan (CT + PET) ~30 min 
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Pre Therapy 

(12/01/2006) 

 

 

 

 

 

Post Therapy 

(12/21/2006) 

Images courtesy R.E. Coleman, MD 

PET Quantitation - SUV 

𝑆𝑈𝑉 =
𝑟𝑎𝑑𝑖𝑜𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛∗

𝑖𝑛𝑗𝑒𝑐𝑡𝑒𝑑 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦∗ 𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑠𝑖𝑧𝑒 
 

*Corrected appropriately for radioactive decay 

1. Radioactivity concentration is what the scanner delivers in image 
pixel values, assuming all calibrations are done and all corrections 
are performed.  
 

2. Injected activity must be adjusted for any residual dose. 
 

3. Patient size can be: 
 Patient mass (weight) 
 Patient lean body mass (approximated from height and weight) 
 Patient lean body mass (as determined from CT) 
 … 

SUV 

𝑆𝑈𝑉 =
𝑟𝑎𝑑𝑖𝑜𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛∗

𝑖𝑛𝑗𝑒𝑐𝑡𝑒𝑑 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦∗ 𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑠𝑖𝑧𝑒 
 

SUV is (approximately): 
radiotracer concentration in tumor (or other region of interest) 

average radiotracer concentration in body 

lean 

fat 
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QIBA 

“RSNA organized the Quantitative Imaging Biomarkers Alliance (QIBA) in 2007 
to unite researchers, healthcare professionals, and the industry to advance 
quantitative imaging and the use of imaging biomarkers in clinical trials and 
clinical practice. The Society is committed to transforming patient care by 
making radiology a more quantitative science.” 

The initiative includes: 

•     Collaboration to identify needs, barriers and solutions to create 
consistent, reliable, valid and achievable quantitative imaging results 
across imaging platforms, clinical sites, and time. 

•     Accelerating development and adoption of hardware and software 
standards to achieve accurate and reproducible quantitative results from 
imaging methods. 

 

QIBA FDG-
PET/CT Profile 

A detailed guide for obtaining 
accurate, repeatable SUV 
measurements with PET. 
 
Scanner performance, imaging site 
practices, and image analysis are all 
covered. 

FDG PET Profile Claim 

Claim: Measure Change in SUV 
Conformance to this Profile by all relevant staff and equipment supports 

the following claims: 

 

Claim 1: Tumor glycolytic activity as reflected by the maximum 

standardized uptake value (SUVmax) is measurable from FDG-PET/CT 

with a within-subject coefficient of variation of 10-12%. 

 

Claim 2: A measured increase in SUVmax of 39% or more, or a 

decrease of -28% or more, indicates that a 
true change has occurred with 95% confidence. 



8/2/2017 

8 

Patient height and weight 

Activity (Dose) Measurement 

Scan Parameters 
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Reconstruction Parameters 

Accreditation or Qualification 

Physicist’s Qualifications 
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Dose Calibrator 

Quantitative  Scanner/DoseCal QC 

Image Noise 
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Imaging Device Quantitative Capabilities 

Imaging Device Quantitative Capabilities (2) 

QIBA FDG PET Profile Comments 

• If you are not familiar with the issues of quantitative 
PET, read this document.   

• Even if you are familiar, it is a good way to spend a 
couple of hours. 

• You (the physicist) are probably the only one in your 
institution who will. 


