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Are We Ready for RWE? 



From Various Perspectives 

RWE is here to stay 

The train has left the station (x2) 

Can we do more RWE in 
Canada? We can and we are... 

Nothing should 
stop RWE 



Data? 

How should  
RWE be used  
or reviewed? 

Who to 
conduct the 
analysis? 

Which drugs? 
All drugs? 



• Are we ready for RWE? 
 

• What do we need  
    to support RWE? 

 

Today 
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Do we have the systems in place to enable RWE 
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System comprises multiple factors 
• Subject matter support system 
• Technical infrastructure 
• Legislative and regulatory framework 

 

Scope matters…. What is required for RWE? 
• Any data (globally)? 
• Any data within Canada? IE provincial data 
• Pan-Canadian Data 



Do we have the….. Subject and Technical infrastructure? 
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Yes and no 
• Pockets of exemplary infrastructure nationally 

• ON, BC, MB have mature internal and external (ON, BC) researcher access models 
• AB to have a fully integrated model for internal research 
• StatsCan and CIHI developing pan-Canadian models 

 
Challenges keeping up with current trends 
• Increasing demand on IT services related to provincial repositories 
• EG at ICES: 

• Data repository size increases (lab values doubled repository size) 
• Complexity of data schemas increases (e.g., OLIS, Cerner) 
• Increased number data assets dependent on free text fields (e.g., EMRALD) 
• Scientists requesting to bring in ‘omics data (e.g., whole genomes) to link to outcome data 

 
• Increased demand from ICES scientists and non-ICES scientists for novel and advanced analytic techniques 

• Social network analysis 
• Neural networks (AI) 
• Natural language processing of free-text medical records 
• GWAS analyses 

• Provincially-funded repositories do not have the human or financial resources to develop and maintain a stand-alone high 

performance computing environment 
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RPDB: Registered Person’s Database 
ODB: Ontario Drug Benefit 
NACRS: National Ambulatory Care Reporting System 
OHIP: Ontario Health Insurance Plan 
EMRALD: Electronic Medical Record Administrative data Linked Database 
OLIS: Ontario Laboratory Information System 
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AI/ML 
Analyst 

ICES Data Flow: ODSH & HAIDAP 

ICES Research Analytic Environment 
(RAE): Individual-level coded data 

ICES Information Management 
Environment: Identifiable data 
masked/coded and linkable 

Source Data (regular feeds of 
identified health admin data from 
data partners based on DSAs) 

ICES Staff  

ICES 

ODSH 

ICES Tenancy 

HAIDAP 
Project 
specific risk-
reduced data 
 

ICES Staff  
Cuts project 
specific data 

HPC4Health 

CPU 

GPU 

IPSEC Tunnel 

 
Citrix 
2FA 



A resource for complex health analytics 
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ICES RAE ODSH* HAIDAP* 

Annual Analytic 
Projects 

300-500 

CPU Cores 80 120 400+ 

GPU Clusters 1 (<100TFLOPS) 0 13 ( up to 1.26 
PFLOPS) 

Storage 200 TB  2+ PB (est) 
*Numbers are estimates 
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PopData BC: Secure Research Environment 



Do we have the….. Legislative and Regulatory 
Framework? 
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Yes and no 
• Within province systems exist for most provinces 

• More cumbersome in some provinces compared to others 
• EG authority of data access a single unit vs researcher seeking data 

sharing agreements with each data source 
 

Challenges combining (administrative) data across jurisdictions 
• Many/most provinces require legislative change prior to administrative data allowed to cross 

provincial borders  
• Impairs ability to promote/analyse harmonised definitions of factors/outcomes 

 
• Some current success stories 

• CNODES: Canadian Network for Observational Drug Effect Studies 
 

• Some future success stories 
• PRHDN: Pan-Canadian Real World Health Data Network 
 



Inst i tute  for  Cl in ical  Evaluat ive Sciences 

PRHDN organizations 



Bottom line…… 
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Do we have the systems in place to enable RWE 

• We are almost there….. 
• Poised to be the most valuable centres for true RWE 

• Population-wide coverage 
• Limited sampling bias 
• Strong hx and expertise in health services research 
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Are We Ready for RWE: What do we 
need to create RWE from a technical 

perspective? 
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Introduction 

 

 
 
 
 
 
What is real world evidence? 
 “real world evidence (RWE) in medicine means evidence obtained 

from real world data (RWD), which are observational data obtained 
outside the context of randomized controlled trials (RCTs) and 
generated during routine clinical practice.” 

 “RWE is generated by analysing data which is stored in electronic 
health records (EHR), billing activities databases, registries, patient-
generated data, mobile devices, etc.” 
 

 availability of real world data can generate valuable real world 
evidence (RWE) for many stakeholders to make evidence based 
decisions.  

 take-home message: to undertake RWE, we need DATA 
 
 
 
 
 
 



Introduction 
 

 
 
 
Are we ready to undertake RWE in Canada from a data 
perspective? 
 short answer: YES 

 
 but… with caveats 
 what are some things to think about? 

 
 
 
 
 
 
 
 
 
 



What do we need?  

 
 
 
 
 
 
 
Data Sources 
 health care records collected through administration of 

provincial/territorial public health insurance plans 
• British Columbia: PopulationData British Columbia 
• Manitoba: Manitoba Population Research Data Repository 
• Ontario: ICES 
• Newfoundland and Labrador: Newfoundland and Labrador Centre for Health 

Information 
 

 
 
 
 
 
 
 
 
 
 
 

 



What do we need?  

 
 
 
 
 
 
 
Data Sources 
 disease-specific registries 

• cancer registries 
• Canadian Organ Replacement Register 

 treatment data 
• chemotherapy 
• radiation therapy 

 hospital records/data 
• Edmonton Symptom Assessment Scale (ESAS) scores 

 

 
 
 
 
 
 
 
 
 
 

 



What do we need?  

 
 
 
 
 
 
 
Data Sources 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



What do we need?  

 
 
 
 
 
 
 
Example applied to cancer treatment data 
 
 
 
 
 
 

 

 
 
 

Source: CanREValue PHSI grant 
 
 
 
 
 
 

 



What do we need to think about?  

 
Pitfalls 
 some data may not readily available  may need to obtain data from 

other sources outside of provincial data warehouses 
• e.g. treatment data from cancer agencies 

 quality of some administrative/treatment data are not good 
• e.g. missing data, data reported for some years but not other years 

 unit costs may not always be available in the data 
• unit costs in physician billings/drug data versus weighted average in CIHI data 

(don't have data on charges like the US) 
 
 
 
 
 

 



What do we need to think about?  
 
 
 
 
Pitfalls 
 data availability/quality vary great across provinces  difficult to 

undertake pan-Canadian analyses 
• e.g. National Ambulatory Care Reporting System data: only Alberta and Ontario 

currently report these data for the full province (and only Ontario has data prior to 
2010) 

• need to undertake data harmonisation 

 inter-provincial analyses can be challenging 
• data typically cannot leave their jurisdiction 

 relatively quick access to data can be an issue in some jurisdictions 
• can make it challenging to undertake current/up-to-date analyses 

 expertise/capacity to undertake RWE analyses exist but also vary by 
province/territory (and some jurisdictions may have more capacity 
than others) 

• call for capacity building in the field 
 
 
 

 



Concluding remarks 

We are ready to undertake RWE 
 Canada is well positioned to undertake RWE analyses 

• we have good data, we have expertise 
 

But 
 need to bear in mind data challenges  

• availability, quality  
• inter-provincial analyses; even intra-provincial analyses sometimes 
• data harmonisation 

 and need to build capacity in some jurisdictions 
 
 
 



 
Thank you. 
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Main points 

 The “key” technical issues will change  
 Things will not be 100% perfict 
 Continued investment in the area is 

crucial 
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Background 

 The Pharmacoeconomics Research Unit in 2007. 
 The DIF grant in 2009 

• structure 
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Maybe research 
can help… 

Submission by 
evidence 
providers 

Recommendation 
by evidence 
reviewers 

Funding decision 
by healthcare 

payers 

Real 
Outcomes 

(Health and 
Costs) 

Real 
patients 

prescribed 
the drug by 
real MDs 

New value 
proposition? 

32 



Results - I 

Team includes > 15 researchers, 
decision makers and clinicians. 

Patient taking the new drug were 
different from those who didn’t 
 (we adjusted for selection 
bias)  

Results differed by age 
and by time horizon 
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5 year  
ALL 
∆C = 
$16,300 
∆E = 0.26 
ICER = 
62,000 
 
<60  
∆C = 
$9,000  
∆E = 0.29 
ICER = 
32,000 
 

  
  

 
    

  
  

 
  

  
 

    
  

  



Results - II 

The drug 
appears more 
cost-effective 
for younger 
patients 
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Results - III 

The drug 
appears more 
cost-effective 
through time. 
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Technical lessons we learned 

 Time mattered 
• trial-based (3 vs. 5) vs. modeling (vs. 10?) 

 

 Methods mattered 
• “nonrandom selection”  
• Censoring 

 Outcome matters 
• There and matters (mortality always?) 
• long enough and short enough to see 
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Future steps 
 In a way that makes all parties feel 

comfortable, we must continue trying this by 
investing time, money and good will into 
examples we can build upon. 
 

 Our study was one of the first examples, and 
others have continued the activity. 
 

 In the future, we must be ready to tackle new 
challenges: 
• More partners 
• More products 
• More utility  
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Main points 

 The “key” technical issues will change as the 
demand for RWE develops. 
• There will always be new things to figure out 

 Things will not be 100% perfict, but we must 
build together. 
• This will be one piece of the solution  

 Continued investment in the area is crucial 
(e.g., time, money, capacity development) 
• To do this will take resources invested in the 

analysis of cost-effectiveness data 
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Azacitidine: Background 

 Treatment for Myelodysplastic syndromes 
(MDS) acute myeloid leukemia (AML) 

 Funded in June 2010 
 
 

 

 

Monday Tuesday Wednesda
y 

Thursday Friday Saturday Sunday 

7 Consecutive days 



 Many cancer centres unable to administer chemotherapy 
on weekends 

 Allowed administration based on 3 dosing schedules: 
 

Azacitidine: Background 

7 Consecutive days 

6 Consecutive days 

5 + 2 Consecutive days  



To validate different dosing schedules 
 Are there differences between different dosing schedules? 

 
 
 

Azacitidine: Objective 

vs. 

vs. 



Azacitidine: Methods 

Data provided from CCO (June 1, 2010 to March 2, 
2016): 

• Additional data collected prospectively: 
• Disease/patient characteristics prior to AZA initiation 
• Disease response 
• List of all treatments and doses received 

 
Outcomes: 

• Primary outcome 
• Overall survival (OS) 

• Secondary outcomes 
• Disease response as per supplemental forms every 6 months 

 Analyses 
• Survival curves by Kaplan-Meier method 
• Univariate and multivariable Cox proportional hazard model 

 



Azacitidine: Results 

 
 
 

 

 
Characteristic 

CCO population 
data 
(n = 1101) 

AZA-001 
(n = 179) 

Age, years (range) 74 (19 to 99) 69 (42 to 83) 
Male, No. (%) 718 (65) 132 (75) 
IPSS classification (calculated) 
     INT-2 risk, No. (%) 552 (64) 76 (43) 
     High risk, No. (%) 306 (36) 82 (46) 
     AML, No. (%) 276 (25) 55 (31) 
Previous chemo, No. (%) 168 (15) ---  
Intended dosing schedule 
     7 consecutive days, No. (%) 272 (25) 179 (100) 
     6 consecutive days, No. (%) 137 (12) --- 
     5-2-2, No. (%) 692 (63) --- 



Azacitidine: Results 

 
 
 

 

 
Outcome 

CCO 
population data 
(n = 1101) 

AZA-001 
(n = 179) 

Median number of cycles (IQR) 6 (3 to 11) 9 (4 to 15) 
Median number of cycles for those 
receiving at least 4 cycles (IQR) 

8 (6 to 14) --- 

Best response 
     Complete response, No. (%)* 49 (17) 30 (17) 
     Partial response, No. (%)* 31 (11) 21 (12) 
     Hematologic improvement, No. (%)** 166 (20) 87 (49)*** 
Overall survival, months 11.6**** 24.5 

*Of those with marrow done (n = 293) 
**Of those with supplemental form (n = 814) and no CR/PR/PD on marrow 
***Included those with CR/PR 
****If therapy-related MDS excluded: 12.4 months (95% CI, 11.4 to 13.7)  



Azacitidine: Results 

No significant 
difference in survival 
by drug 
administration type 



Study findings 
presented to OSCCD 

Azacitidine: Conclusion 

Continued funding 
the 3 dosing 
schedules (7-day, 
6-day, 5-2-2 
regimen) 

OSCCD discussed and 
made a 
recommendation to 
CCO and MOHLTC 





Policy & Plan 

Lessons Learned 

Planned evaluation at the time of drug funding 
Coordinated evaluation at the provincial level 
Made policy impact (lead to reassessment of 

drug funding) 

What would we do now? 
o Pre-define additional actionable items 
o Identify additional uses for the results 



Lessons Learned 

Outcome AZA-0011 CCO GFM2 GESMD3 PHAROS4 

Number of patients 179 1101 282 251 121 
Median number of cycles 9 6 6 6 8.5 
Best response 
     CR, No. (%)* 30 (17) 49 (17) 38 (14) N/A 8 (12) 
     PR, No. (%)* 21 (12) 31 (11) 9 (3) N/A 2 (3) 
     Heme improvement, 
     No. (%)           

87 (49)** 166 (20) 43 (15) N/A 26 (39)** 

Overall survival, months 24.5 11.6 13.5 13.4 16.9 

1Fenaux et al., Lancet 2009; 2Itzykson et al., Blood 2011; 3Bernal et al., Leukemia 2015; 4Dinmohamed et al., Leukemia 2015  

Substantial difference Considerable difference 

Policy & Plan 



Lessons Learned 

Plan early for cost-effectiveness analysis 

RCT result and RWE result can be very 
different 

Policy & Plan 



Data 

Lessons Learned 

Prospectively collect “NOT ROUTINELY 
COLLECTED” data 

What would we do now? 
o Define and identify a control group for comparative analyses 

Base line confounder 
characteristic 
- IPSS classification 

Outcome 
variable 
- Response 
rate 



Methods 

Lessons Learned 

 Planned to compare 3 regimens OS 
 Population-based analyses 

What would we do now? 
o Plan for non-inferiority study design with pre-specify inferiority margin 
o Plan (prospectively) for:  

o How many events we need 
o How long to collect data 
o When to start data analyses 

Represents “entire patients” receiving the 
drug 
 No sample selection 

Why are these 
important? 



Lessons Learned 

Too early 
• Not enough events to show significant findings 
• Additional data collection can be viewed as data mining 

  Too late 
• Patent expiring  Not useful for price negotiation 
• Missing opportunity for early intervention if safety is 

concern 

Methods 



Reassessment 

Lessons Learned 

HTA (OSCCD) available to review, reassess  
and make a recommendation 

What would we do now? 
o Critical appraisal of the data, analysis and results 

during reassessment process 
o Apply framework to assess limitations of the study 

 
 



Where are we now? 

Evidence Building Program (EBP) 
 
The Evidence-Building Program (EBP) complements and 
strengthens Ontario’s New Drug Funding Program (NDFP) and the 
process for making drug funding decisions in Ontario by 
maintaining rigour and consistency. The EBP seeks to resolve 
uncertainty around clinical and cost-effectiveness data related to 
the expansion of cancer drug coverage within Ontario. 
 
For a cancer drug to be included in Ontario’s EBP there must be 
evolving, but incomplete evidence of benefits. This will allow us to 
fund the drug on a time-limited basis to collect real-world data on 
its clinical and cost effectiveness. This data will be used by the 
Ministry of Health and Long-Term Care to help inform a final change 
to existing funding criteria. 

Oxaliplatin 

Trastuzumab 

    
  

 



Where are we now? 



Where are we now? 

Developing a framework for the generation 
and use of RWE in cancer drug funding 
decisions  

Brings together key stakeholders involved in 
Canadian cancer drug funding decision 
processes. 

The Canadian Real-world Evidence for Value of Cancer 
Drugs Collaboration 
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