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Evidence Building Summary 

Innovative approaches to demonstrate 

clinical efficacy and effectiveness, and 

safety were identified as an important 

area of research to be included during 

the discovery and testing of new 

technologies.   

Recommendations include: 

Evidence Building Summary 1 

• The next 5 years will likely see the requirement 

that technological innovations be assessed with 

approaches that have long been in place for 

oncology drugs.  Implementation of new high 

technologies, including reimbursement, will require 

high levels of evidence demonstrating efficacy 

and/or effectiveness, safety, and 

value.  Innovators and early adopters will be 

expected to perform formal phase I/II trials 

intended to define the operating characteristics 

and early outcome parameters.   

Evidence Building Summary 1 

(cont) 
• For technologies further along in the pipeline, pragmatic 

early majority users will be required to perform high level 

phase III comparative trials.  In cases where such trials 

cannot be practically performed, other methodologies 

including observational studies extracting information 

from large electronic medical record databases will be 

necessary.  In general, these trials must maintain the “4 

pillars” of legitimate clinical research:  1. Pertinence 

(testing within real world circumstances), 2. Validity 

(conclusions avoid bias), 3. Reliability (results are 

reproducible), and 4. Generalizability (can be taken 

mainstream). 
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Evidence Building Summary 2 

• While established techniques in clinical research will not 

be completely replaced by “modern” designs, trials of 

new technology will require some modification of designs 

compared to drug discovery trials.  For example, phase I 

trials may require a higher number of patients per dose 

level) and some may require a phase I/II design that 

simultaneously studies toxicity and efficacy.  In-silico 

trials will perhaps facilitate the study of more difficult 

clinical scenarios like the initial testing of very expensive 

technologies such as heavy ions or performing 

comparisons of existing and evolved similar 

technology.  Clinical trial endpoints will change from 

endpoints like local control, dosimetry, or performance 

characteristics to patient oriented endpoints like survival, 

patient reported toxicity and cost-effectiveness. 

 

Evidence Building Summary 3 

• Equipment vendors have historically developed 

and implemented technology in conjunction with 

physicists and limited early adopters at 

academic centers with studies ending at 

performance/use evaluations.  Similar to the 

“pipeline” of new pharmaceuticals, the costs of 

clinical testing should/must be incorporated into 

the overall cost of research and development to 

address the new requirements of acceptance of 

technology. 

 

Evidence Building Summary 4 

• Comparative effectiveness research is 

often performed after technological 

innovation has become widespread.  

Instead, Integration of evidence 

development earlier in the innovation cycle 

is recommended. 
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Evidence Building Summary 5 

• Radiation therapy has its own unique set of 

evidentiary challenges.  For one, the historical 

evidence base has been comprised mainly of 

case series coming from a single research 

center.  Increasing use of randomized controlled 

trials, particularly pragmatic trials, and high-

quality comparative observational designs are 

therefore recommended, particularly in clinical 

areas such as prostate cancer where there 

remains sufficient equipoise around the best 

treatment option. 

 

Evidence Building Summary 6 

• Because the historical evidence base has 

raised concerns regarding publication bias 

(i.e., the propensity to publish only positive 

studies), ASTRO and AAPM journals 

should consider modifying disclosure 

requests to include attestations that all 

relevant clinical data have been 

submitted for publication.   

Evidence Building 7 

• Comparative studies that are available are often 

short-term in nature and tend not to capture the 

impact of technical innovation.  ASTRO and 

AAPM should continue (and expand, if 

necessary) their support of the development of 

multicenter registries to capture standardized 

clinical and economic data over the longer term 

and contain sufficient information on treatment 

protocols and devices to examine the impact of 

innovation on outcomes.    
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Evidence Building 8 

• Evidence building to measure efficacy and 

effectiveness for radiation therapy is 

clearly linked to oncology informatics, and 

in the long term, broader oncology efforts 

should be included, such as radiomics, 

genomics, molecular targeted therapy, and 

next generation pathology, etc. 

 

Oncology Informatics… 

Wong: IT Innovation 

Opportunities 
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Oncology Informatics Summary 1 

• Integrating radiation oncology databases with the 

broader domains of oncology is key.  Three notable 

emerging informatics efforts that shed light on this effort 

include (1) the National Radiation Oncology (NROR) 

initiative championed by the Radiation Oncology Institute 

(ROI) of ASTRO, (2) the euroCAT initiative for Rapid 

Learning at the University of Maastricht Radiation 

Oncology (Maastro) in the Netherlands, and, (3) the 

OncoSpace initiative for data sharing and decision 

support at Johns Hopkins University (JHU).  The 

approaches being explored in these efforts and the value 

to oncology care and research should be monitored and 

highlighted across the field. 
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Oncology Informatics Summary 2 

• Integrating radiation oncology databases across 

the discipline will enable science and elevate the 

quality of care.  The creation of a ‘Virtual Clinical 

Trials Group’ that enables federated databases at 

different institutions for the conduct of cooperative 

research is a consideration.  Querying and sharing 

quality assurance queries for data integrity at each 

partnering institution. Sharing practices and 

outcomes should enable ‘high mean and tight 

variance’ in clinical practice.  

 

Oncology Informatics Summary 3 

• The creation of tools made available for the 

patients and physicians to discuss treatment 

options as recommended by Patient-Centered 

Outcome Research Institution. Such an 

approach would drive the development of meta-

treatment planning systems in which one 

prescribes an outcome and not a treatment (e.g. 

I want 95% of local control rate at 5 years with 

5% grade 3 or more dyspnea). What is the 

treatment for me?  This should also expand 

beyond radiation oncology. 

 

Oncology Informatics Summary 4 

• Expertise in the informatics domain amongst 

radiation oncology professionals needs to be 

developed. The most suitable candidates whose 

background would require a shorter learning 

curve would be medical physicists or physicians 

with a strong computing background. Training 

grants for development of programs for oncology 

informatics could be used to provide these 

individuals the knowledge needed to support 

informatics research initiatives. 
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Oncology Informatics Summary 5 

• Informatics tools to support the monitoring of the 

quality of oncology care at the point(s) of 

delivery. This ‘real world evidence’ approach is 

emerging in other domains and should be an 

area of focus in radiation oncology.  The oft 

quoted value of 5% differences in dose makes a 

large change in TCP and NTCP, could be 

reinforced or challenged through collecting and 

sharing data from the entire clinical process. 

 

BIG DATA Workshop:  

June 11-12, 2015 

• A Follow-Up to the 2013 Technology 

Innovation Workshop.  

 

• Big Data ASTRO-AAPM-NCI Workshop on 

‘Big Data’ 

 

• To be held at the NIH Campus, Porter 

Building on June 11-12, 2015 

 

BIG DATA Workshop:  

June 11-12, 2015 

• OPPORTUNITIES FOR RADIATION ONCOLOGY 

RESEARCH IN THE ERA OF BIG DATA 

 

• OPPORTUNITIES FOR QUALITY ASSESSMENT 

IN THE ERA OF BIG DATA 

 

• OPPORTUNITIES FOR CLINICAL CARE IN THE 

ERA OF BIG DATA 
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Thank You 


