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Tsunami of cancer is coming … 
 

Challenges with cancer care:  
• Rising volumes / costs 
• Safety and quality 
• Shortages of health human 

resources 
• Fragmented systems 
• Rising patient expectations 



Essential Pillars to Achieve “Advanced Practice”  

 Accessibility: 
• Capacity  
• Affordability / Equity 
• Public awareness 

 Quality of care:  
• Standards  
• Guidelines 
• Peer-reviewed QA 

 Innovation:  
• Gathering information 
• Appraisal of evidence  
• Clinical trials 
• “Disciplined” new 

approaches 
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Fundamental Components of Cancer Care  

Diagnostic 
Laboratory/pathology  
Imaging 

 

Surgery 
 

Radiotherapy 
 

Chemotherapy 
 

Supportive care 
Psychosocial 
Nutrition 
Pain management 
Others 

 



O’Sullivan, Brierley, 
Gospodarowicz  
(MCO 9th ed, 2015) 

SETTING OR ENVIRONMENT FOR A PATIENT(S) 



Essential Pillar: Accessibility  

 Accessibility: 
• Capacity  
 Closing equity gap ? 
 Training, Staffing, 

Facilities, Equipment 
 

• Affordability 
 Equitable health 

coverage 
Good Value Health 

Care 
 

• Public awareness 
 Early diagnosis 
 Dispel myths 
 Advocacy 
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Proportion of Population 
without Access to Surgery 

Population per Radiotherapy  
Treatment Unit 

Meara et al, Lancet 2015 Atun et al, Lancet 2015 

Access to Cancer Care: The Equity Gap 





Closing the Equity Gap: Radiotherapy 



 Problems: 
– Overuse 
– Underuse 
– Misuse 
– Unnecessary use of 

highly priced medicine 
 

 Initiatives: 
• Paying for a basket of 

essential medicines 
• Making essential 

medicine affordable 
• Promoting quality use of 

essential medicines 
• Developing missing 

essential medicines Also ‘substandard and 
falsified medicines’ 

-related correspondence  



Evidence-based guidance and 
advice 
 Since 1999, we have provided the 

NHS, and those who rely on it for 
their care  

 range of advice on effective, good 
value healthcare  

 reputation for rigor, independence 
and objectivity 



Essential Pillar: Quality  

Quality: 
• Standards 
• Guidelines 
• Peer-reviewed 

quality assurance 
• Timely feedback 

loop 
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Standards and Guidelines 

Standards (things to be accomplished):   
 Statements to facilitate performance: 
Articulate “desirable” levels of performance 
Describe expected outcomes 

 
Guidelines (ways to do things):  
 Statements of principles/procedures to facilitate: 
Quality in practice (clinical, biomedical research, 

and health services)  
Patient care decisions 



• Radiotherapy ‘waiting’ has disappeared in Ontario 



 20%  24% 

• >800 patients across four Continents 
• Influence by center’ accrual numbers 
• Multivariate adjustment for disease stage 

Radiation Quality Matters: Results by deviation status 



  24% 

Overall survival
concomitant trials
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Meta-Analysis of Chemotherapy
in Head & Neck Cancer

MACH-NC

Radiation Quality Greater impact on outcome than new treatment 



RDI: relative dose intensity 



 NCDB database: 877 patients 
 TORS 2010-2011 
 High-volume (vs. low-volume) TORS centers 

had lower rate of positive margins (16% vs 
26%, p<0.001) and unplanned readmissions 
(3% vs 6%, p=0.03)  

Oncologist’s Experience Matters: Surgery 

2014 



RT QA Rounds: Constructive culture without penalty 

• Needed because we make mistakes 
• As treatment complexity increases 

we are more susceptible to 
mistakes 

• As treatment conformality increases 
so does the requirement for correct 
target selection 

 Once weekly 
– Multidisciplinary among RMP 

professionals  
– Real time audit 

 Case presentation 
– Clinical description 
– Imaging 
– Planning CT with contoured 

volumes 
• GTV (primary and nodal) 
• HTV (“High Risk” post 

operative tissues at risk) 
• All associated CTVs 

 

QA Initiative: 
Radiation Medicine Why do we need these?  



T1N1 
Tonsil 

T4N2c 
Tonsil 

• Data from a major US cancer center: 1/3 patients had major changes after peer-review 
• Although junior physicians had more major changes, experienced ones were not immune 

from major errors 

MDACC Data 
 

Cardenas, Rosenthal et al. 
IJROBP, 2016  
(in-press) 



Impact of Guidelines in Cancer Outcomes  

 A change to better coverage of 
the target volume coincided with 
the introduction of written policies 

 Policies required 2 cm 
clinical target volume (CTV) 
coverage around gross 
tumor volume (GTV)  

 Planning 3D volumes without 
CT planning was abandoned 
at PMH 

 



Kukrett et al  
2014 

 “Computerized prescriber order entry” (CPOE) should 
be used in outpatient chemotherapy to reduce 
chemotherapy-related medication errors 

 Adoption will be enhanced by CPOE processes that 
complement current practice and workflow processes 

QA Initiative: 
Medical Oncology 



QA Initiative: 
Surgical Practice 



Differences ranged compared with reference (centre A) adjusting for covariates: 
 Stage I and II group: 82% risk reduction in one centre (P = 0.008)  
 Stage III and IV group: 153% increase in risk (P = 0.02). 

Multivariate analysis: 
 cause-specific survival 

differences 
 not explained by 

control for case-mix, 
treatment or waiting 
times.  





Essential Pillar: Innovation  

 Innovation: 
• Gathering 

information 
• Appraisal of 

evidence  
• Clinical trials 
• “Disciplined” new 

approaches 
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From Health Systems to Learning Health Systems 

Achilles 
Heel 



Sources of Evidence 
 Published literature 

• Various quality: high level of evidence is scant 
 Be aware of publication bias, reporting bias, reviewers’ bias, 

omission bias 
 

 Official and unofficial communication  
• Presentations at conference/courses/symposium 
 Subject to bias, especially vendor sponsored symposium 

 

 Textbooks 
• Could be out-of-date 
 

 Guidelines 
• E.g. NCCN, ASTRO, ASCO, ESTRO, CCO, Institutional 
 Not all guidelines are revised frequently 
 High level of evidence may not always available 



The Hierarchy of Published Evidence in Medicine 

Guyatt et al. JAMA 2000 

 Major treatment guidelines 
(e.g. NCCN) making evidence 
based recommendations  
 

 Strength of recommendations 
depends on levels of evidence 
 

 Caveats of clinical trials: 
• “Ideal” vs “real” world 
• Confounding elements 

 



A ‘New’ Approach May Not Always Be Better 

Bradley, et al.  
Lancet Oncol. Feb, 2015 

60 Gy 

74 Gy 

Counter-intuitive 
result of RTOG 0617 
 A planned interim analysis 

showed:  

• The tested higher RT dose 
(74 Gy) had lower OS 
compared with the 
standard dose of 60 Gy 

 On June 17, 2011, two of 
the four arms in the RTOG 
0617 protocol were closed 
to accrual 

Emphasizes the importance of ‘stopping’ rules and interim analysis 



2015 

 Adding cetuximab to cisplatin and accelerated radiation therapy (RT) 
compared with cisplatin and radiation (CRT) alone:  
– It did not improve outcome 

– It resulted in more interruptions in RT, and more morbidity and treatment-related 
death 

– “These results are extremely disappointing due to the precipitous study 
design” 

 RTOG 0522 phase III trial was based on a small single centre phase II trial 
(n=22) that closed early due to adverse events without a prior phase I trial – 
these investigators had concluded that evaluation of the safety profile was 
needed 

 My additional comment: 
– The standard arm was based on putative superiority of a previous experimental arm but 

result was not known yet and was never proven. 

A large Phase III trial that followed a 
Phase II trial without preceding 
Phase I safety data 



Working Group 1:  
HPV(+) T4 and  N3 
Window study:  
CRT +/- AntiPD1/L1 
+/- vaccine 

Working Group 2:  
HPV- Planned for 
Surgery and 
Window study:  
Post-op CRT +/- 
AntiPD1/L1  

Working Group 3:      
2-5 extracranial 
Oligometastases Anti-
PD-1/L1 +/- SBRT 

Practice evolved: 
preference for SBRT 



Development of “Responsible” New approaches  

 Will always exist, underpinned by need to improve: 
• Governed by principles: safety, oversight, regulations 
• Driver is “unmet needs” and shortcomings of existing treatment 
 E.g. problems of compromised management, toxicity, efficiency, cost 

 

 Constant tension governed by: 
• Ethics, innovation, resources, skill-set, culture / tradition, reasonable vs 

unreasonable expectation 
 

 Many examples (technical/clinical without randomised trials): 
• IMRT, laporoscopic surgery, robotic surgery, imaging (MR / PET) 
• Clinical: “breast conservation”, larynx conservation, limb preservation 

 

 Appropriate principles:  
• Measurement, training, protocols, infrastructure and redundancy  

“Only if we identify problems worth solving will we develop solutions worth 
pursuing”: Azagury D: Stanford Biodesign: “Patient Safety in Surgery” 2014 



Summary About Advancing Practice 
 Advancing oncology practice requires efforts from 

all stakeholders: 
• Medical professionals  
• Health care system  
• Society, government, industry  

 

 Essential pillars comprise: 
• Accessibility 
 Building capacity, affordability, public awareness 

• Quality of care 
 Vigilance, monitoring, SOPs 

• Innovation 
 Encouraging “disciplined” novel ideas and generating and 

interpreting high level of evidence 
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