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Evidence pyramid

Increase in 

evidence level
Decrease in 

bias risk 
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Types of clinical studies

• Case report/case series 

• Ecological study

• Cross-sectional study

• Case control study

• Cohort study

• Randomized clinical trial

Primary research

• Systematic review

• Meta-analysis
Secondary research



Randomization

• The purpose of 
randomization remains the 
same 

• Make sure the differences 
seen in the outcomes are 
likely due to differences in 
the treatment and not the 
baseline characteristics of 
patients 









Evolving EBM

• Early EBM: (“teach them to read it and they will come”)

• Current EBM: (“read it for them and send it to them”)



Evolving EBM

• Early EBM: Pull diffusion (“teach them to read it and they will come”)

• Future EBM: Prompt diffusion (“read it for them, connect it to their 
individual patients”)



Cochrane Hepato-Biliary Group





















50,000 articles/y
from 120 journals 

~3,500 articles/y
meet appraisal
and content criteria
(93% noise reduction)

Evidence-Based Journals

Critical Appraisal Filters



~3,500 articles/y meet 
critical appraisal
and content criteria
(93% noise reduction)

McMaster PLUS Project

Clinical Relevancy Filter (MORE)

~20 articles/yr for 
clinicians (99.96%
noise reduction)

~5-50 articles/y for 
authors of evidence-
based clinical topic 
reviews



McMaster PLUS “Refinery” 
and Products

120+ journals

MORE
System

Clinical 
Disciplines

Critical 
appraisal

3+ Valid 
Ratings/

Discipline

PLUS 
Database

PIER

MORE
Raters

BMJ Clinical Evidence





American College of

Physicians

BMJ

Publishing Group



systematic review/+-MA

• summary of evidence on a particular topic

• by an expert or expert panel
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Forms of Reviews

• Narrative review (traditional reviews)

• Systematic review

• Meta-analysis
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Forms of Reviews

• A narrative review explains the existing knowledge on a topic based
published research available on the topic (chosen by the reviewer).

• A systematic review searches for the answer to a particular question in the
on all the existing scientific literature on a topic.

•

• A meta-analysis compares and combines the findings of previously
published studies
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Review article

• : Review articles provide a critical and constructive analysis of 
existing published literature in a field, through summary, 
analysis, and comparison, often identifying specific gaps or 
problems and providing recommendations for future 
research.

https://www.editage.com/insights/what-is-the-difference-between-a-research-paper-and-a-review-paper?__hstc=753710.afb2b9ae62c1117141fb01818a2fae33.1590090335975.1615311240573.1615318906397.4&__hssc=753710.1.1615318906397&__hsfp=2822415284
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Review article

• If published in a good peer-reviewed journal, review articles 
often have a high impact and receive a lot of citations.
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Systematic review  vs. Narrative 

Reviews

Narrative reviews are not objective:

• Controversies about which studies to include.

• Number of studies are considered more than the 

included patients in each study.

• Reviewer’s bias to his own opinion.

• Reviewer’s bias according to his speciality
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Systematic : Principles and Procedures

Detailed research protocol:

• clear  objectives hypotheses to be tested

• subgroups of interest

• proposed methods of research

• criteria for identifying and selecting relevant 

studies and extracting and analyzing information 
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Systematic Review : Principles and 

Procedures

Criteria for selecting a study:

• Quality and design of study

• Combinability of treatment, patients and outcome

• Duration of follow up

• Selection of studies should not be always  restricted to 

published studies (to exclude publication bias)

• Do not rely only on electronic databases, manual 

search is important!
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Systematic review  : Principles and 

Procedures

Studies with following qualities should be included:

(scoring system out of 9)

• Controlled trials

• Proper randomization

• Proper reporting on all included patients (intention to treat 

principle)

• Objective (preferably blinded) outcome assessment



Problem of combining information

Mixing apples & oranges

1 apple     + 1 orange           =                 ?
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Systematic review : Principles and 

Procedures

Data retrieval from included studies:

• Standardized record for data collection

• Preferably 2 independent observers for data extraction

• Blinding of observers to:

» Authors

» Institution

» Journal

» Source of funding

» acknowledgments
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Systematic review  : Principles and 

Procedures

Standardization of measures of outcome:

• If outcome is continuous (e.g. blood pressure or temperature): 

units of standard deviation.

• If outcome is binary (cure or no cure, dead or alive):

odds ratios

relative risk.
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EB summary of a systematic review

Declarative 

title

Structured 

abstract

Expert 

Commentary

Recalculated 

main results





Meta-analysis

• A branch of medical statistics known as Meta-analysis

• Combines the result from many small studies to estimate  a true 

mean effect more closely
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Systematic review & meta-analysis

Systematic reviews
(SR)

Meta-analyses
(MA)

MA may, or may not, include a SR

Egger M et all. Systematic reviews in health care: Meta-analysis in context.

BMJ Publishing Group, London, 2nd edition, 2001. 
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Rationale for a meta-analysis

By combining the samples of individual studies,

the overall          Sample size is increased, thereby

improving the   Statistical power of the analysis 

as well as             Precision of estimates of treatment effects



Last Step of meta-analysis

(forest plot)

Reporting the results





❑ It is the graphical / visual representation of a
Meta analysis 



 Reporting the results 

The typical graph for displaying results 

of a meta-analysis is called a ‘forest plot’
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Meta-analysis vs. a “Mega-study”

Single large studies are liable to:

• Type I error (false positive result)

• Type II error (false negative result):

» occur in 20% of research

» a drug that reduces mortality by 10% mortality from 

myocardial infarction may need a study including 10.000 

patient

• Generalizability of results can be questioned.
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Meta-analysis and Guidelines

Repeated performance of meta-analysis whenever 

a new trial becomes available for inclusion is a 

cornerstone in formulating guidelines.
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Significance of Meta-analysis: 

Example

Mitchell JRA. Timolol after myocardial infarction: an answer

or a new set of questions? BMJ 1981;282:1565-70:

"despite claims that they reduce arrhythmias, cardiac work, and 
infarct size, we still have no clear evidence that ß blockers 
improve long-term survival after infarction  despite almost 20 
years of clinical trials."
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Cumulative Meta-analysis: Example
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Meta-analysis : Principles and Procedures

Standardization of measures of outcome:

Odds and odds ratio

The odds is the number of patients who fulfil the criteria for a given 

endpoint divided by the number of patients who do not.
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Meta-analysis : Principles and Procedures

Standardization of measures of outcome:

Risk and relative risk   

The risk is the number of patients who fulfil the criteria for 

a given end point divided by the total number of patients. 
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Meta-analysis : Principles and Procedures

Calculation of overall effect: principles

• Simple calculation of arithmetic average of results would be 

inappropriate: smaller studies (results more subject to play of 

chance) should be given less weight. 

• Methods used for meta-analysis use a weighted average of the 

results: larger trials have more influence than smaller ones. 
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Intervention 

& control 

n/N

Relative 

risk

Studies 

IDs Weight
More 

information
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Practical guide
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The p-value indicates the level of statistical significance. If the diamond shape 
does not touch the line of no effect, the difference found between the two 
groups was statistically significant. In that case, the p-value is usually < 0.05.

http://www.students4bestevidence.net/p-value-in-plain-english-2/
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The vertical line is the line of no effect (i.e. the position at which there is 
no clear difference between the intervention group and the control 
group).



• Column 5: Weight (%)

• the weight (in %) indicates the influence an individual study has 
had on the pooled result. 

• In general, the bigger the sample size and the narrower the 
confidence interval (CI), the higher the percentage weight, 

• the larger the box, and more the influence the study has on the 
pooled result.







• The horizontal lines through the boxes illustrate the length of the 
confidence interval. 

• The longer the lines, the wider the confidential interval, the less 
reliable the study results. 

• The width of the diamond serves the same purpose









The p-value indicates the level of statistical significance. If the diamond shape 
does not touch the line of no effect, the difference found between the two 
groups was statistically significant. In that case, the p-value is usually < 0.05.

http://www.students4bestevidence.net/p-value-in-plain-english-2/




if the diamond touches the vertical line, the overall (combined) result is not statistically 
significant. 

It means that the overall outcome rate in the intervention group is much the same as in the 
control group
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Graphic Display:
ß blockers in 

secondary prevention 

after myocardial 

infarction.
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Meta-analysis : Principles and Procedures

Sensitivity analysis

Recalculate the results after:

• Exclusion of lower quality studies (<7)

• Exclusion of publication bias by examining the relation between 

sample size and magnitude of effect. With publication bias the 

larger the study the less the magnitude of the effect.

• Exclusion of studies stopped due to interim results.

If only a minimal changes occurs in the initial results, then the 
analysis is robust !
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