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In medicine, we don’t have evidence 
for most of what we do

Some things we do are probably 
harmful
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What is a systematic review?

Archie Cochrane (1909-1988)

In medicine, we don’t have evidence 
for most of what we do

Some things we do are probably 
harmful

We need “a critical summary, 
adapted periodically, of all … 
relevant, randomised controlled 
trials”
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Started in perinatal medicine in 1980s

1. Computerised register of RCTs

2. Methods to combine data from 
different trials to create overall 
estimates of effects

3. An international collaboration to 
prepare and maintain the “critical 
summaries” (systematic reviews) of the 
RCTs in the register
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Writing (or reading) a systematic review 
– start with a question

?
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What do I want to know?

Should I be offering 
aducanumab to my 

patients with 
dementia?
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Structure the question:
PICO for interventions

P – Participants (Patients with dementia? With dementia due to AD? 
With mild dementia due to AD? With mild dementia due to AD and 
positive amyloid markers?)

I – Intervention (Low or high dose aducanumab?)

C – Comparison (Placebo? Placebo and a cholinesterase inhibitor?)

O – Outcomes (Cognition? Function? Cognition and function 
combined? Which scales? Which harms?)
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Literature search

On 27 Jan 2020, PubMed included >30 million citations & abstracts

In the 10 years to 31 Dec 2019, an average of nearly 1 million new 
records were added to PubMed each year

Cochrane’s Central Register of Controlled Trials is a highly 
concentrated source of reports of RCTs

Cochrane is pioneering the use of ‘crowd’ methods and machine-
learning to identify RCTs
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Quality assessment
An essential part of a good systematic review

Cochrane Risk of Bias tool – risk of bias in individual RCTs

• Selection bias (random sequence generation, allocation concealment)

• Performance bias (blinding of participants and study personnel)

• Detection bias (blinding of outcome assessors)

• Attrition bias (incomplete outcome data)

• Reporting bias (selective outcome reporting)

• Other biases

Different quality assessment tools for other study types (e.g. QUADAS-2 for 
diagnostic test accuracy studies to assess risk of bias and external validity)



Other logo

Risk of bias assessment: 
Pharmacotherapies for sleep disturbances in dementia
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Meta-analysis is a common but not essential part of a systematic review

Systematic review
Rigorous, scientific 

approach to identifying, 
appraising, synthesising 

and interpreting 
information

Meta-analysis
Statistical approach to

synthesising information 
to obtain a summary 

estimate of effect

Data synthesis



Other logo

Interpreting results
How confident can I be that this review gives me the right 
answer to my question?

GRADE – overall certainty of the evidence related to each outcome

• Risk of bias in included studies

• Imprecision of results

• Inconsistency between studies

• Indirectness in relation to question

• Publication bias

Critical for interpretation of results
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Interpreting results

• Endovascular thrombectomy for acute ischaemic stroke: 

“Treatment increased the chance of achieving a good functional outcome, defined as a 
modified Rankin Scale score of 0 to 2: risk ratio (RR) 1.50 (95% confidence interval (CI) 1.37 
to 1.63; 3715 participants, 18 RCTs; high‐certainty evidence).” 

[Roaldsen et al. Endovascular thrombectomy and intra‐arterial interventions for acute ischaemic stroke. Cochrane Database of Systematic Reviews 2021, 
Issue 6. Art. No.: CD007574. DOI: 10.1002/14651858.CD007574.pub3. Accessed 27 June 2021]

• Discontinuing cholinesterase inhibitors: 

• “Compared to continuing cholinesterase inhibitors, discontinuing treatment may be 
associated with worse cognitive function in the short term (standardised mean 
difference (SMD) ‐0.42, 95% confidence interval (CI) ‐0.64 to ‐0.21; 4 studies; low 
certainty), but the effect in the medium term is very uncertain (SMD ‐0.40, 95% CI ‐0.87 
to 0.07; 3 studies; very low certainty). 

• [Parsons et al. Withdrawal or continuation of cholinesterase inhibitors or memantine or both, in people with dementia. Cochrane Database of 
Systematic Reviews 2021, Issue 2. Art. No.: CD009081. DOI: 10.1002/14651858.CD009081.pub2. Accessed 27 June 2021]
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A warning …………
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John Ionnadis (2016) – “The Mass Production of Redundant, 
Misleading, and Conflicted Systematic Reviews and Meta-analyses” 

The Millbank Quarterly, 94 (3), 485-514

Annual publications between 1991 and 2014 increased 2,728% for systematic reviews and 2,635% for 
meta-analyses versus only 153% for all PubMed-indexed items. Currently, probably more systematic 
reviews of trials than new randomized trials are published annually. 

Most topics addressed by meta-analyses of randomized trials have overlapping, redundant meta-
analyses ….. Some fields produce massive numbers of meta-analyses; for example, 185 meta-analyses of 
antidepressants for depression were published between 2007 and 2014. These meta-analyses are often 
produced either by industry employees or by authors with industry ties and results are aligned with 
sponsor interests.

Many … meta-analyses have serious flaws. Of the remaining, most have weak or insufficient evidence to 
inform decision making. Few systematic reviews and meta-analyses are both non-misleading and useful.

Conclusions: The production of systematic reviews and meta-analyses has reached epidemic 
proportions. Possibly, the large majority of produced systematic reviews and meta-analyses are 
unnecessary, misleading, and/or conflicted. 
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Cochrane systematic reviews and 
meta-analyses

➢Conflicted?  

No, robust conflict of interest policy.

➢Misleading? 

No, we hope not, rigorous methods and quality control.

➢Unnecessary?  

Maybe some. Increasing emphasis on prioritisation.
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Terry Quinn,
Co-ordinating Editor Cochrane Dementia

@CochraneDCIG

@DrTerryQuinn  

Cochrane Dementia 
Greatest Hits 
(some of them) 
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7,500 reviews 

14 languages 

53 review groups 

30,000 volunteers

7.89 CDSR Impact factor 2019  
UK Cochrane Centre 20

COCHRANE
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Reviews of drugs 
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Clear objective(s) - protocol 

Search strategy  

Paired reviewers  

Evidence synthesis
Pre-specified outcomes

Meta-analysis, benefits/harms

No assessment of bias
No  GRADE 
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UK Cochrane Centre 31
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UK Cochrane Centre 32



Other logo

UK Cochrane Centre 33
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Non-drug Reviews
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UK Cochrane Centre 35
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UK Cochrane Centre 36
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UK Cochrane Centre 37
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UK Cochrane Centre 38
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Diagnosis Reviews
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UK Cochrane Centre 40
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UK Cochrane Centre 41
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UK Cochrane Centre 42

META-DTA v2.0 
Crsu.shinyapps.io/dta_ma/
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UK Cochrane Centre 43
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UK Cochrane Centre 44
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Prognosis Reviews
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UK Cochrane Centre 46
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Prognosis research in Cochrane 

Fundamental prognosis

What is the natural history of X

Prognostic factor 

Is exposure to X associated with development of Y 

Prediction models

Can a model that includes a,b,c predict development of X 
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UK Cochrane Centre 48
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Promoting EBM & 
Raising Standards
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Our next review…..
Prioritisation 
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Categories Definition

Prevention Prevention of dementia and understanding relevant risk 

factors

Pathology Understanding disease mechanisms, causes or stages of 

disease

Diagnosis Role of identification of the disease and diagnostic tools 

Drugs and 

Interventions

Using drugs and other interventions to manage disease

Support Supporting people with dementia in daily life and disease 

management

Caregivers Addressing the needs of caregivers, and how to support 

them

Awareness & 

Education

Educating and raising awareness of dementia and 

dementia-related issues for people living with dementia, 

care-givers, lay public and professionals

Research Methods To improve the design, conduct, reporting and 

implementation of primary dementia research 


