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If you had to teach an 
EBM session on 

systematic reviews, 
what would you 

consider the 
‘essentials’? 



Give sample of one of my sessions 
on SR 

 

Pass on some of my teaching tips 

 

Learn from you 

My aims for this session 



Hands up if the 1st (or 2nd) thing you do 
when preparing for a teaching session = 









Mr Smith is 64 years old and recently diagnosed with atrial 
fibrillation, a condition associated with a high risk of stroke.  

 

You wish to know if prescribing warfarin will reduce his risk of 
stroke? 

 

How will you answer this? 

 Conduct a trial? 

 Search and appraise a relevant RCT? 

 Conduct a systematic review? 

 Search and appraise a relevant SR? 



EBM and Systematic Review 

EBM (quick & dirty) 

• Steps 

1. Ask Question 

2. Search 

3. Appraise 

4. Apply 
 

 

• Time: 120 seconds 

• < 20 articles 

• This patient survives! 

Systematic Review 

• Steps 

1. Ask Question 

2. Search ++++ x 2 

3. Appraise x 2 

4. Synthesize 

5. Apply 
 

• Time: 6+ months, team 

• < 2,000 articles 

• This patient is dead 

Find a systematic review (and appraise it quickly)! 



What is a systematic review? 

“The application of strategies that limit bias in the 
assembly, critical appraisal, and synthesis of all 
relevant studies on a specific topic” 

Oxford Centre of Evidence Based Medicine (OCEBM) Levels Table 

 

Ensures that all available evidence is taken into 
account and minimises “cherry-picking” 

 

Not performing SRs can be dangerous and/or 
unethical! 



How many 
people died 
unnecessarily 
because a 
systematic 
review wasn’t 
performed?  



What makes a review “Systematic”? 







Delay or not delay? 



Practising EBM – the 4 A’s 

Ask a 
clinical 

question 

Acquire 
the best 
evidence 

Appraise 
the 

evidence 

Apply 
the 

evidence 

Step 1 

Step 2 

Step 4 

Step 3 



Step 1 – Framing the question 

• Clear, unambiguous, structured question 

• Questions formulated around: 

– P opulations of interest 

– I nterventions 

– C ontrol 

– O utcomes 



Unstructured Question 

“Is it better to delay knee surgery?” 

– For what? 

– For whom? 

–Compared to what? 

–What is meant by “better”? 

 



Structured Question 

Amongst adults with acute ACL injuries, does  

early reconstructive surgery compared with  

delayed reconstructive surgery lead to  

earlier return to former activity and/or less risk of 

recurrent knee injury? 

Population 

Outcome 1 

Intervention 

Control 

Outcome 2 



Practising EBM – the 4 A’s 

Ask a 
clinical 

question 

Acquire 
the best 
evidence 

Appraise 
the 

evidence 

Apply 
the 

evidence 

Step 1 

Step 2 

Step 4 

Step 3 



What do you do? 

• You do a search  

 





Practising EBM – the 4 A’s 

Ask a 
clinical 

question 

Acquire 
the best 
evidence 

Appraise 
the 

evidence 

Apply 
the 

evidence 

Step 1 

Step 2 

Step 4 

Step 3 



‘Critical appraisal is the process of 

carefully and systematically examining 

research to judge its trustworthiness, 

and its value and relevance in a 

particular context.’ 



“Hang on. Systematic 

reviews collect, appraise 

and combine evidence.” 

 

“So why do we need to 

appraise them?” 

Not all systematic reviews are high quality! 

 

 



Concealing group allocation 

“Odds ratios were exaggerated by 41% for inadequately concealed trials and 
by 30% for unclearly concealed trials (adjusted for other aspects of quality).” 



“Go it alone!” 



Tools for critical appraisal 

CASP: Critical Appraisal Skills Programme Checklists 

Critically Appraised Topics: Generic systematic 
reviews (DARE; ACP Journal club) 

SIGN: Scottish Intercollegiate Guidelines Network 
(based on AMSTAR) 

CEBM: Centre for Evidence Based Medicine 
Appraisal Sheets (www.cebm.net) 





Critical appraisal 

• 2 sections to CEBM systematic review appraisal 
sheet: 

– A: Are the results of the review valid? 

– B: What were the results?  

• 6 questions in total 

• We are going to work through each section as a 
group 



Appraising a systematic review 

7 minutes 



1. What question (PICO) did the systematic review address? 

 
– Is question clearly stated early on? 

– Treatment/exposure described? 

– Comparator/control described? 

– Outcome(s) described? 

Title, abstract, introduction 

Question 1 



P 

I C 
O’s 



2. Is it unlikely that important, relevant studies were missed? 
 
Look for 
 

– Which bibliographic databases were used? More than 1? 

– Search terms used (text and MeSH?) 

– Search for unpublished as well as published studies? 

– Search for non-English studies 

 

Question 2 

Methods 





Is finding all published studies enough? 

• Negative studies less likely to be published 
than ‘Positive’ ones 

• How does this happen? 

• Positive studies SUBMITTED 2.5x more often 
than negative   (Dickersin, JAMA, 1992) 

 



Publication Bias: solutions (some) 

• All trials registered at inception, 
• The National Clinical Trials Registry: Cancer Trials 

• National Institutes of Health Inventory of Clinical Trials 
and Studies 

• International Registry of Perinatal Trials 

• Meta-Registry of trial Registries 

– www.clinicaltrials.gov  

– www.controlled-trials.com 



3. Were the criteria used to select articles for inclusion 
appropriate? 
 
Look for 
 

– Inclusion/exclusion criteria a priori? 

– Are eligibility criteria related to PICO? 

– Types of studies? 

Question 3 

Methods 





Is it worth continuing? 



4. Were the included studies sufficiently valid for the type of 
question? 
 
Look for 
 

– Criteria for quality assessment defined? 

– Appropriate for the question? 

– Were the assessment results provided? 

Methods, Results 

Question 4 



Criteria for quality assessment defined? 



Highest (best) 
score = 11 
 
Lowest (worst) 
score = 0 
 
Validated for RCTs 

Appropriate for the question? 



Were quality assessment results provided? 



5. Were the results similar from study to study? 
 
Consider whether 

– The results of all the included studies are clearly displayed 

– The results are combined (meta-analysis) 
 Results of different studies are sufficiently similar 

– The reasons for any variations in results are discussed 

Question 5 



Meta-analysis 

= calculated “best guess” of the true effect size 

• The statistical combination of the results gives a pooled, 
weighted average of the primary results 

• It weighs the effect size (result) of each study in relation to 
sample size of the study 

• Optional part of SR Systematic reviews 

Meta-analyses 



Overall 
effect 

FOREST PLOTS 

Confidence 
interval 

trials 

Line of no 
effect 



A. Which is the smallest 
study? 

B. Which is the largest 
study? 

C. How many are 
statistically significant? 



Smallest 

Largest 

P<0.05 

P<0.05 

Give streptokinase 

Should I give 
streptokinase following 
MI? 

A. Which is the smallest 
study? 

B. Which is the largest 
study? 

C. How many are 
statistically significant? 



Effect size =  
1 – 0.66 = 0.34 (0.44 – 0.22) 
0.34 x 100 = 34% (44% - 22%) 
 
There is a 34% reduced risk of 
mortality in the treatment 
compared to the control group  



How many 
people died 
unnecessarily 
because a 
systematic 
review wasn’t 
performed?  



Heterogeneity 

• Clinical heterogeneity 

Variability in the participants, interventions and/or outcomes 
studied 

• Methodological heterogeneity 

Variable in study design and risk of bias 

• Statistical heterogeneity 

The observed intervention effects being more different from each 
other than we would expect due to random error (chance) alone 



Too much heterogeneity = inappropriate to pool data 



3 tests 
1. ‘Eyeball’ test – do they look they same? 
2. Formal tests 

a) Test of ‘Null hypothesis’ of no variation (Chi square, p-value) 
b) Proportion of variation not due to chance (I2) 
– 0% to 40%: might not be important; 
– 30% to 60%: may represent moderate heterogeneity; 
– 50% to 90%: may represent substantial heterogeneity; 
– 75% to 100%: considerable heterogeneity 

Are the results similar across studies?  



Are these trials different? 



Were studies similar? 



6. What were the results? How are they presented? 
 
Consider 
 

– If you are clear about the review’s ‘bottom line’ results 

– What these are (numerically if appropriate) 

– How were the results expressed (risk ratio, odds ratio etc) 

 

Question 6 



What’s missing? What are we interested in? 

Table 2 



Page 306: 



What where the results? 



Conclusions 



Practising EBM – the 4 A’s 

Ask a 
clinical 

question 

Acquire 
the best 
evidence 

Appraise 
the 

evidence 

Apply 
the 

evidence 

Step 1 

Step 2 

Step 4 

Step 3 



Can I apply these results to my case? 
 

• Is my patient so different to those in the study that 
the results cannot apply? 

 

 

 

 



Delay or not delay? 





 

Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses 

• Consists of a 27-item checklist and 
four phase flow diagram 

• Evidence-based minimum set of items 
for reporting in systematic reviews 
and meta-analyses 

• Can be used for critical appraisal but 
not designed for it 

 

 http://www.prisma-statement.org/ 

PRISMA (QUORUM) 



‘Clinical pearls’ 

• Look for ‘key’ references: AMSTAR, PRISMA, 
Cochrane Risk of Bias 

– If absent, may be an indication of a poor quality review 

• I2 >50%: adequate statistical heterogeneity to 
suggest looking deeper into clinical, 
methodological heterogeneity reported 

• Would your patient meet the inclusion criteria of 
trials/studies in the review? 



30 minutes! 



Summary 

Teach only what the needs of the 
audience dictates 
 
Have a hook 
 
Keep it simple 
 
 


