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Introduction 
• 1993: Preparation for career 

in rural family medicine 
• 1995: Founded DynaMed 
• Mission: to provide the most 

useful information to 
healthcare professionals at the 
point of care. 

• 2005: Joined EBSCO 
• Currently working as VP of 

EBM Research and 
Development, Quality and 
Standards. 



Our Goal in Medicine 

Provide the best care…  

Provide patients the best information to 
guide health care decision…  

Improve health outcomes… 

  …based on the “truth” – separating 
 medical knowledge from folklore 
 



How do we know medicine? 

• WE = society 
• Medicine = clinical knowledge 

– Evidence 
• Scientific investigation 
• Original research published in journals 
• Systematic reviews 

– Guidelines 
• “Collective wisdom” 
• Transforming to be more evidence-based 



How do we know medicine? 

• WE = individual clinicians 
• Medicine = clinical knowledge 

– Consultants    - Colleagues 
– Lectures    - Textbooks 
―Rounds     - Precepting 
– Guidelines    - CME 
– Experts     - Experience 

• PRACTICAL choices selected for efficiencies. 
 



Evidence-Based Medicine 

 
Definition:  Integration of best research evidence with 

clinical expertise and patient values.  
  Sackett DL, Straus SE, Richardson WS, Rosenberg W, Haynes RB. 
  Evidence-Based Medicine. How to Practice and Teach EBM. 2nd ed. 
  London: Harcourt Publishers Ltd. 2000. p. 1. 

 
But can best research evidence be easily accessed 

at the point of care? 
 



Textbooks and Guidelines 

• Not always written for my clinical practice 

• May not provide best research evidence 

• May be years out-of-date 

• Finding specific information within the 
text can be time-consuming 

• May be unavailable for specific question 
 



Evidence: Research Articles and 
Systematic Reviews 

• Specific articles  
– may not relate to specific information needs 
– may not provide complete picture 
– may have bias in research construction 
– may have bias in presentation 

• Finding one article can be time-consuming, 
let alone finding all the relevant articles 

 
 



Information Overload 

Number of articles added to MEDLINE each year:  

2009 2010 2011 2012

800,000 

1,000,000 

900,000 



Evidence: Research Articles and 
Systematic Reviews 

• Specific articles  
– may not relate to specific information need 
– may not provide complete picture 
– may have bias in research construction 
– may have bias in presentation 

• Finding one article can be time-consuming, 
let alone finding all the relevant articles 

• Articles are often written to promote research findings, 
not often written for clinical application 

• A current well-done systematic review provides the 
best evidence and analysis for a focused question 

 
 



 
Why is critical appraisal essential? 

 

Published information may be wrong or 
misleading.  

 



The greatest enemy of knowledge is 
not ignorance;  

it is the illusion of knowledge. 
 

– Stephen Hawking 
 



It ain’t what you don’t know that 
gets you into trouble. It’s what you 

know for sure that just ain’t so. 
 

– Mark Twain 
 



 
Why is critical appraisal essential? 

 Published information may be wrong or misleading: 
• Due to citation of what is published instead of tracing 

to original research 
• Due to acceptance and citation of conclusions of 

research instead of evaluating methods and statistics  
• Due to re-interpretation of information to match 

personal biases 
• Due to selective summarization and citation from bias 

or familiarity 
• Due to use of abstracts instead of full-text articles 
• Due to interpretation of changes in surrogate markers 

to mean changes in clinical outcomes 
 



Best Research Evidence 

• Comprehensive – evidence only known to be best 
if all the available evidence is known 

• Valid – critical appraisal determines potential for 
bias 

• Systematic – selection and evaluation of evidence 
by protocol reduces author bias, investigator bias, 
editor bias 

• Current – every day brings new evidence that  
could be best 

• Synthesized – one study vs. the whole picture 
 



Evidence-Based Requirements for 
Clinical Reference 

“Evidence-based” requires the following steps: 

1. Systematically identifying all applicable evidence 
2. Systematically selecting the best available evidence from that 

identified 
3. Systematically evaluating the selected evidence (critical appraisal) 
4. Objectively reporting the relevant findings and quality of the 

evidence 
5. Synthesizing multiple evidence reports 
6. Deriving overall conclusions and recommendations from the 

evidence synthesis 
7. Changing the conclusions when new evidence alters the best 

available evidence  
 



DynaMed Levels of Evidence 
 

–  
–  
–  
 

 
 

 

 

Level 1 [likely reliable] evidence  Meeting all quality criteria 
 
Low likelihood of bias 
 
High likelihood of accuracy 

Level 2 [mid-level] evidence  Comparative evidence but with 
substantial risk of bias 
 
Moderate to low likelihood of bias 
 
Moderate  to low likelihood of 
accuracy 

Level 3 [lacking direct] evidence No comparative evidence for 
clinical outcomes 
 
Highly subject to bias 



DynaMed Levels of Evidence 
 
 

DynaMed criteria for level 1 (likely reliable) evidence for …. 
 

• interventional conclusion (conclusions that an 
intervention does or does not change an outcome) 

• a diagnostic conclusion  
• prognostic conclusion  
• for conclusions from a systematic review  

 
 

 



Level of Evidence 1 (LOE1) 
12 criteria for LOE1 for interventional conclusion (conclusions that an intervention does or does not 

change an outcome): 
 
1. Full-text report available in English (or language well understood by 

participating editor) 
2. Clinical outcome (also called patient-oriented outcomes) 
3. Population, intervention, comparison, and outcome in the study is 

representative of expected clinical practice 
4. Random allocation method (i.e. not assigned by date of birth, day of 

presentation, “every other”) 
5. Blinding of all persons (patient, treating clinician, outcome assessor) if 

possible 
6. Follow-up (endpoint assessment) of at least 80% of study entrants AND 

adequate such that losses to follow-up could not materially change the 
results 

7. Accounting for dropouts (even if not included in analysis) 
8. Confidence intervals do not include both presence and absence of 

clinically meaningful differences 
 



LOE1 cont.  
9. In cases of randomized parallel-group trials 

•Allocation concealment 
•Intention-to-treat analysis comparing groups according to randomization 
 

10. In cases of randomized crossover trials 
– 6 specific criteria (see website for details) 
 

11. In cases of early trial termination 
– 5 specific criteria (see website for details) 
 

12. No other factors contributing to substantial bias, such as 
• Differences in management between groups other than the intervention being studied 
• Differential loss to follow-up 
• Posthoc analysis  
• Subgroup analysis 
• Baseline differences between groups 
• Unclear how missing data are accounted for 



Let’s walk through “Primary 
Prevention of Cardiovascular 

disease with a Mediterranean Diet” 
(N Engl J Med 2013; 368:1279-1290) 



We'll be looking for:  
 
Full-text 
Clinical outcome 
PICO representative 
Random allocation 
Allocation concealment 
Blinding of all 
Adequate follow up
Accounting for dropouts 
ITT analysis 
Confidence intervals 
No other factors 
 

We'll be looking for:  
 
Do we care? 
Does it work? 
How much does it work? 
 



Do we care?:  Assessment of 
Clinical Outcome 

Full-text 
Clinical outcome 
PICO representative 
Random allocation 
Allocation concealment 
Blinding of all 
Adequate follow up
Accounting for dropouts 
ITT analysis 
Confidence intervals 
No other factors 
 



Assessment of randomization: 
Random allocation method 

Full-text 
Clinical outcome 
PICO representative 
Random allocation 
Allocation concealment 
Blinding of all 
Adequate follow-up 
Accounting for dropouts 
ITT analysis 
Confidence intervals 
No other factors 
 



Other sources 



Assessment of randomization: 
Allocation concealment 

 
 
 
 
-Protocol, page 14 
 

Full-text 
Clinical outcome 
PICO representative 
Random allocation 
Allocation concealment 
Blinding of all 
Adequate follow-up 
Accounting for dropouts 
ITT analysis 
Confidence intervals 
No other factors 
 



 
Blinding and Management of patients: 

Attention Control 
 

Full-text 
Clinical outcome 
PICO representative 
Random allocation 
Allocation concealment 
Blinding: Inadequate 
attention control 
Adequate follow-up 
Accounting for dropouts 
ITT analysis 
Confidence intervals 
Other factors: Differing 
management 
 
 
 



Accounting for everyone: Follow Up 



ITT Analysis 



Confirming ITT Analysis 

Full-text 
Clinical outcome 
PICO representative 
Random allocation 
Allocation concealment 
Blinding: Inadequate 
attention control 
Adequate follow-up 
Accounting for dropouts 
ITT analysis 
Confidence intervals 
Different management 
Differential loss to follow-
up 
 

We'll be looking for:  
 
Do we care? 
Does it work? 
How much does it work? 
 

Confidence intervals do not include 
both presence and absence of clinically 
meaningful differences 



Reporting Outcomes: Composite Outcome 



Reporting Outcomes: Risk 

    

We'll be looking for:  
 
Do we care? 
Does it work? 
How much does it work? 
 



Reporting Outcomes: Relative Risk 



Reporting Outcomes: Absolute Risk 



Reporting Outcomes: Absolute Risk 

    – Control event rate 5.9 per 1,000 person-years 
– Intervention event rate 3.1 per 1,000 person-years 
– Absolute difference    = 5.9-3.1  
     = 2.8 per 1,000 person-years 

 
 

 
 

 
 



Reporting Outcomes: NNT 

• NNT 
– Can be calculated as 1,000 person-

years/absolute risk difference 
  
–  1,000/2.8 becomes NNT 358 person-years 

 
– 358/5 becomes 5-year NNT 72.  

 
 



DynaMed Summary 



Comparing conclusions post- 
critical analysis  

PREDIMED study conclusion
  

DynaMed 
Conclusion 



Final notes 

• LOE1 criteria are specific to the type of 
conclusion. 

• Critical appraisal is needed to understand 
the evidence accurately (impact and 
reliability)  

• A systematic process is needed to ensure 
the best research evidence is available at 
the point-of-care.  
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