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PROVINCE OF QUEBEC, CANADA 

 7.3 million inhabitants 

 Universal health insurance 

 Data on all in and outpatient services 

 Data on prescription drugs dispensed 

 Universal motor vehicle injury insurance 

 Motor vehicle permit and crash/injury data 



Why 

CNODES ? 





Mukherjee, D. et al. JAMA 2001;286:954-959 

CV risk in VIGOR trial 



WASHINGTON (Reuters) -- 

Pharmaceutical giant Merck 

& Co Inc. had evidence by 

2000 that its painkiller 

Vioxx, which was pulled off 

the market on Sept. 30 

(2004), was not safe, a 

heart specialist told CBS 

News program "60 Minutes" 

on Sunday. 

Monday, November 15, 2004 Posted: 1516 GMT (2316 HKT)  

 

http://edition.cnn.com/HEALTH
http://edition.cnn.com/
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Ontario 
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RCT 

Canadian VIOXX observational studies 

British Columbia? Alberta? 
Manitoba? Nova Scotia? 



CNODES ? 

 A network of Canadian scientists ready to respond to 

queries from Canadian stakeholders through access to 

linked administrative health records: 

 Respond in a timely manner to queries relating to the 

drug safety and effectiveness evidence needs of 

decision makers and end-users 

 Investigators representing 8 provincial research 

centers 

 Funded in March 2011 for five years 

 Initiative of Health Canada 







How CNODES WORKS 



CNODES: Challenges 

 To detect small but important drug effects 

 Feasible using computerized databases 

 Requiring large sample sizes 

 Reproducibility of results: variation should not 

be due to different study methods 

 Results should be rapidly available 



CNODES: Quality measures 

 Strong methods and clinical input 

 Standardized analytical protocols with 

predefined endpoints 

 Replication and reproducibility – multicenter 

estimates of the association and effect size 

 Blinded site-specific results for Methods 

Team review, error checking 

 Independent meta-analysis 

 



CNODES: Studies 

 High-dose statins and the risk of 

acute kidney injury 

 Proton-pump inhibitors and the risk of 

community-acquired pneumonia 

 Atypical antipsychotics and the risk of 

diabetic ketoacidosis  



BACKGROUND: 
Ridker PM et al, JUPITER Study Group. N Engl J Med 2008;359 

Event 

Rosuvastatin 20mg  

n=8901 

Placebo  

n=8901 

Rate  

Ratio P-value 

n % n % 

Primary 

Endpoint 
142 1.6 251 2.8 0.57 <0.0001 
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n=8901 

Rate  
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Endpoint 
142 1.6 251 2.8 0.57 <0.0001 

Renal 

disorder 
535 6.0 480 5.4 1.19 0.08 

Does treatment with high potency statins 

increase the risk of serious                     

acute kidney injury ? 



METHODS 

 9 new-user cohorts of statin initiators 1997-08 

 Statin doses: high versus low potency 

 Follow-up for 2 years or until hospitalization for 

acute kidney injury 

 ITT and as-treated analyses separately in CKD and 

non-CKD patients  

 Adjusting for high-dimensional propensity scores 

 Results combined using meta-analytic methods 



RESULTS 

 2,067,639 patients initiating statin therapy 

 

 1/3 starting on high-dose statins 

 

 24,418 patients hospitalized for AKI during 

the first 2 years of follow-up 





HIGH-POTENCY STATINS AND AKI 



CNODES: Studies 

 High-dose statins and the risk of 

acute kidney injury 

 Proton-pump inhibitors and the risk 

of community-acquired pneumonia 

 Atypical antipsychotics and the risk of 

diabetic ketoacidosis  



Eom CS, CMAJ. 2011 Feb 22;183(3):310-9 

OR for PPI within 7 days of event 

    4.0 (95% CI: 2.9 - 5.5) 



Non-Causal Interpretation 

 Confounding by Indication: PPIs 

prescribed for GERD which is a risk factor 

for CAP 

 Protopathic Bias: Early symptoms of 

pneumonia misinterpreted, leading to PPI 

prescription. 

 Proposed Solution: Extreme cohort 

restriction; use a cohort of new NSAID users 

 





PPIs AND PNEUMONIA 



Query Process 



Antipsychotics-DKA  

Project Timeline 

Health Canada  

begins query process 

CNODES receives  

and agrees to query 

Project leads 

confirmed 

First draft 

of protocol 

“Final”  

protocol 

First draft of 

analytic protocol 

“toing and froing”  

Final analytic 

protocol 

Results from all 

jurisdictions received 

Presentation at  

ISPE in Barcelona 

// 
April 

2010 2011 
Oct Dec Mar Apr Jun Aug 

2012 

Capacity building 

Sep 

Query is 

evaluated 

Jul Jan 





Primary ITT:  

Olanzapine vs. Risperidone 

Age 18-65 years 



Primary ITT:  

Olanzapine vs. Risperidone 

Age 66+ years 

 



CNODES Studies - Completed 

 High-potency statins and risk of acute kidney injury 

 Dormuth CR, et al., BMJ 2013; 346: f880 

 PPIs and risk of community-acquired pneumonia 

 Filion KB, et al., Gut. 2014 Apr;63(4):552-8.  

 Antipsychotics and risk of hyperglycemic 

emergencies 

 Lipscombe LL, et al., Schizophr Res. 2014 Apr;154(1-3):54-60 

 High-potency statins and risk of diabetes 

 Dormuth CR, et al., BMJ. 2014 May 29;348:g3244.  

 SNRIs and risk of acute kidney injury 

 Submitted for publication 

 

 

 

 



SNRIs and Renal Failure  
Project Timeline 

CNODES receives  

the “go-ahead”  

by DSEN 

Project team 

is complete 

First draft 

of protocol 

Apr May Jun 

2013 
Feb 

Initial project team 

meeting, Montreal 

“Final”  

protocol 

Jul 

First draft 

of analytical 

protocol 

Site analyses, meta-

analysis of 8 studies, 

results, un-blinding… An 

iterative process 

Dec 

Presentation of Results 

To Submitter and 

Discussions re: Additional 

Analyses 

Jan 

Report to 

Submitter 

2014 



CNODES Studies - Ongoing 

 Isotretinoin use in pregnancy 

 Domperidone use in Parkinson’s disease: risk of 

serious cardiac events 

 Quetiapine and risk of cardiomyopathy and 

acute liver injury 

 Newer antidepressants and PPHN 

 Safety of opioids since introduction of OxyNEO 

 Incretin-based therapies and risk of pancreatitis, 

pancreatic cancer and heart failure 

 

 



CNODES Methods Publications 

 The performance of different propensity score methods 

for estimating absolute effects of treatments on survival outcomes: 

A simulation study. (Austin PC, et al., Stat Methods Med Res. 2014 Feb 3.) 

 The robustness of meta-analyses - an illustration using statins 

treatment and acute kidney injury data (Chevance A, et al., J Clin 

Epidemiol) 

 The role of confounder prevalence: implications for the high-

dimensional propensity score algorithm (Schuster T, et al., Am J 

Epidemiol. Submitted) 

 Application of Targeted Maximum Likelihood Estimation in 

Pharmacoepidemiological Studies (Pang M, et al., Epidemiology, 

submitted) 

 Propensity score matching and the auxiliary role of the prediction 

standard error (Schuster T, et al., Statistics in Medicine, submitted) 
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CNODES Investigators 



THANK YOU! 
Visit us at: WWW.CNODES.CA  


