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What are clinical trials? 

 Research studies that explore whether a medical 
strategy, treatment, or device is safe and effective 
for humans 

 Clinical trials follow strict scientific standards 

 Clinical trials follow strict ethical rules 

 Clinical trials can result into: 

– Improved patient outcomes, or 

– Offer no benefit, or 

– Cause unexpected harm 

 

Clinical trial phases 

 Phase I: test new treatments in small groups of people 
for safety and side effects  

 

 Phase II: looks at how well treatments work and further 
review these treatments for safety 

 

 Phase III: use larger groups of people to confirm how 
well treatments work, further examine side effects, and 
compare new treatments with other available 
treatments. 
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Single-center vs Multi-center trials 

 Phase I, and sometimes Phase II clinical trials are done 
typically at single institutions 

– Institutional Clinical Research Office takes care of 
the clinical trial logistics  

 

 Phase II and Phase III clinical trials are done at 
multiple institutions 

– One institution takes the lead coordination 

– Pharma via Contract Research Organizations 

– NIH (e.g., NCI) via National Clinical Trials Network 
(NCTN) 

 

National Clinical Trials Network (NCTN) 

Clinical trial protocol 

 The clinical trial is led by a Chair/Principal Investigator, 
who prepares the clinical trial protocol 

– The trial might include one or more                                           
Co-Chairs/Co-Principal Investigators 

 Key information in a protocol includes: 

– How many patients will take part in the clinical trial; 

– Who is eligible to take part in the clinical trial; 

– What tests patients will get and how often they will get 
them; 

– What type of data will be collected during the clinical trial; 
and 

– Detailed information about the treatment plan. 
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Roles of medical physicists 

 Supporting role: 

– Execution of study procedures (e.g., RT planning 
and delivery) 

 

 Study Co-Chair role: 

– Oversight of a specific task (e.g., RT prescription, 
QA) 

 

 Study Chair role: 

– Protocol design, write-up, approval, monitoring, 
regulatory oversight… 

Role: Medical Physics Co-Chair 

Radiotherapy specifics 
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Target volume definitions 

Dose prescription 

Finally -  An impactful publication 
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Roles of medical physicists 

 Supporting role: 

– Execution of study procedures (e.g., RT planning 
and delivery) 

 

 Study Co-Chair role: 

– Oversight of a specific task (e.g., RT prescription, 
QA) 

 

 Study Chair role: 

– Protocol design, write-up, approval, monitoring, 
regulatory oversight… 

Role: Imaging Co-Chair 

Imaging rationale 
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Imaging endpoints/eligibility criteria 

Imaging procedure specifics 

Imaging endpoint statistics 
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Roles of medical physicists 

 Supporting role: 

– Execution of study procedures (e.g., RT planning 
and delivery) 

 

 Study Co-Chair role: 

– Oversight of a specific task (e.g., RT prescription, 
QA) 

 

 Study Chair role: 

– Protocol design, write-up, approval, monitoring, 
regulatory oversight… 

Role: Study Chair 

How it usually starts… 
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The problem.. 

Specificity = 43% 

NPV = 64% 17.4 mo 

 6.9 mo 

Day 28 BMBx 

Day 14 BMBx 

Hussein et al 2008, Am J Hemat, 83(6): 446 

High NPV of FLT PET for predicting CR 
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Day 2 Post 

Day 5 

  SUVmean SUVmax 

Coefficient 

of Variation 

Complete 

Remission 
0.81 ± 0.03 3.6 ± 0.4 0.33 ± 0.02 

Resistant 

Disease 
1.6 ± 0.1 11.4 ± 0.8 0.71 ± 0.04 
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t-test:  p<0.001 for SUVmean, SUVmax, CV 
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Vanderhoek et al 2011, Leuk Res 35: 310 

Post FLT PET/Pre FLT PET 
Pre  

CT# Post  

CT# 

Pre-treatment FLT PET Post-treatment FLT PET 

SUV 

Ratio 

SUV SUV 

Treatment response heterogeneity 
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Long path to an NCTN trial… 

Multiple roles 

 Protocol design and write-up (~months) 

– Initial protocol write-up/modification/clean-up 

– Protocol forms preparation 

– Protocol modifications/amendments 

 

 Protocol approval (5+ committees + IRBs) 

– Issue resolutions (multiple IRBs different views) 

– Site recruitment 

 

 

 

Multiple roles 

 Protocol execution 

– Constant oversight, issue resolution; need 

prompt responses 

– 50+ emails/month, weekly updates, monthly 

calls, semi-annual meetings, … 

 Data analysis 

– Best part of the study, but nerve-wrecking  

 Publishing 
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Summary 

 Clinical trials are complex, difficult, long, lots of 

work, but very exciting – directly testing clinical 

impact 

 Medical physicists should be involved much more 

 Medical physics roles very diverse: 

– Supporting role 

– Co-Chair role(s) 

– Chair role  
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