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Reviews are necessary in health and healthcare
 

• Systematic reviews of existing research 
scientifically summarize “what works” at any 
point in time. 

• Reasons for summarizing what works vary 
(e.g., understanding priorities for research, 
pursuing answers where there are knowledge 
gaps, or setting guidelines for care) 
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What is a systematic review? 

• A review of existing knowledge that uses 
explicit, scientific methods. 

• Systematic reviews may also combine results 
quantitatively (“meta-analysis”) 
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   Types of review articles
 

Systematic 
reviews with 

meta-analyses 

Systematic 
reviews All reviews 

Individual patient 
data (IPD) meta-
analyses 

Reviews that are 
not systematic 

(traditional, 
narrative reviews) 

Pai M, McCulloch M, Gorman JD, et al. Systematic reviews and meta-analyses: An 
illustrated, step-by-step guide. Natl Med J India 2004;17(2):86-95. 



  
 

     
     

  

   

Steps in a systematic review
 

Step 1 – Gather together your team (content and methods 
experts) 

Step 2 - Write a protocol 
– Question, eligibility criteria, search, data abstraction, 

quality assessment, qualitative and quantitative (if 
appropriate) synthesis 

Step 3 – Collect data (search)
 
Step 4 – Appraise
 

Step 4 – Synthesize (qualitative)
 
Step 6 – Analyze (quantitative)
 
Step 5 – Interpret data and assess limitations
 

Step 6 – Update review
 



 

         

    

     

     

What meta-analysis can help you do
 

– Assess strength of evidence 
• To determine whether an effect exists in a particular 

direction 

– Combine results quantitatively 
• To obtain a single summary result 

– Investigate heterogeneity 
• To examine reasons for different results among 

studies 
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Presentation of a meta-analysis: 
the forest plot 

Estimates with 95% confidence intervals 

Line of no effect 
Kennedy 1997 

Locke 1952A Estimate and confidence 
interval for each study Lopes 1997 

Reynolds 1998 
Estimate and confidence 
for the meta-analysis (optional) Seiberth 1994 

Scale (effect measure) 
0.2	 1.0 5
 

Risk ratio
 

Favours LR Favours control	 Direction of effect 

8
 



 

     

Many reports summarizing knowledge are 

“reviews”, but are they systematic reviews?
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    This article reports a meta-analysis. Is it a systematic review? 



  
 

     

 

 

   

Why bother with a systematic review? 

Many nonsystematic methods are used to synthesize 
knowledge; most use fewer resources, and in a given field 
experts believe they know the literature sufficiently to avoid 
the investment. For example: 

– Integrative review 
– Realist review 
– Narrative review 
– Scoping review 
– Mixed methods review 
– Rapid review 

M. Dijkers KT Update (Vol. 4, No. 1 – December 2015) [http://ktdrr.org/products/update/v4n1] 

http://ktdrr.org/products/update/v4n1


  

   

Many ways of summarizing what is known
 

2016 Tricco et al J Clin Epi 73: 19e28
 



 
  

There are published standards on how to 
conduct and how to report a systematic review 



 IOM - Standards for Systematic Reviews 
and Guidelines 



 

 

     

Why bother with doing or commissioning 
a systematic review? 

What would you feel is acceptable to omit? 
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Steps in a systematic review
 

Step 1 – Gather together your team (content and methods 
experts) 

Step 2 - Write a protocol 
– Question, eligibility criteria, search, data abstraction, 

quality assessment, qualitative and quantitative (if 
appropriate) synthesis 

Step 3 – Collect data (search)
 
Step 4 – Appraise
 

Step 4 – Synthesize (qualitative)
 
Step 6 – Analyze (quantitative)
 
Step 5 – Interpret data and assess limitations
 

Step 6 – Update review
 



 

    

     

Risk of bias in systematic reviews
 

•	 Bias in the methods used in the included 
studies 

• Bias in the methods used in the systematic 
review 
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Sources of bias in an RCT
 

Bias
 

Selection 

Information 

Analysis 

Random sequence generation 
& allocation concealment 
protect against selection bias 

Target Population
 

Random Allocation
 

Intervention group Control group 
Masking of patient, carer, 
outcome assessors protects 
against information bias 

Intention to treat analysis 
of pre-defined outcomes Outcome Outcome 
protects against bias assessment assessment 
resulting from analysis 
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Methodological quality of observational 
studies 

• Selection bias 
– Definitions of exposed/unexposed 

– Choice of cases/controls 

• Information bias 
– Definition exposure 

– Definition outcome 

– How information obtained 

• Analysis 



 

 
    

Risk of bias in systematic reviews 

•	 Bias in the methods used in the included studies 
•	 Bias in the methods used in the systematic review 

(metabias) 



 
  

   

   
  

    
    

   

       
 

    
 

 

     

Reporting biases - our biggest challenge in 
doing a systematic review 
Reporting biases introduce selection bias into a systematic 
review 
 Publication bias - unpublished studies have different
 

results from published studies
 
 Selective outcome reporting – unpublished outcomes
 

have different results from published outcomes 

 Selective reporting of an entire study outcome (e.g., 

adverse events); 
 Selective reporting of a specific outcome (e.g., selected 

timepoints or follow-up intervals), 
 Incomplete reporting of a specific outcome (e.g., 

incomplete reporting of nonsignificant p values, such 
as p>0.05). 
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Sources of trial information
 

• Public 
o Short report (e.g., conference abstract) 
o Journal article (about one or more trials) 
o Results on trial registry (e.g. ClinicalTrials.gov) 
o Information from regulators (e.g. FDA review, label) 
o Trial registration (e.g. ClinicalTrials.gov) 
o Study protocol / statistical analysis plan (e.g., PROSPERO) 

• Non-public (hidden) 
o Unpublished manuscript (e.g. clinical study report) 
o Individual participant data 
o Grant proposal 
o IRB submission 
o Case report form 
o Metadata (e.g., codebooks, memos) 

Johns Hopkins Bloomberg School of Public Health 

http:ClinicalTrials.gov
http:ClinicalTrials.gov


 

     
   

  

 

   
  

    

The Neurontin Story: 

Selective outcome reporting
 

• Recognizing that Neurontin earnings were limited 
with epilepsy, Pfizer did marketing assessment for 
other applications: 

– Migraine 
– Bipolar disorders 
– Neuropathic pain 
– Nociceptive pain 

• Marketing assessments uniformly recommended a
 
“publication strategy” over an “indication strategy”
 

Vedula SS et al. N Engl J Med 2009;361:1963-1971 
23 



Number of primary outcomes in research protocols and published reports for 12  
clinical trials of off-label uses of gabapentin (bipolar, migraine, neuropathic pain) 

24Vedula SS et al. N Engl J Med 2009;361:1963-1971 



 
  

 

P Values for Protocol-Defined Primary Outcome in

Internal Research Report and in Main Publication
 

Vedula SS et al. N Engl J Med 2009;361:1963-1971 25 



  
 

 

P Values for Protocol-Defined Primary Outcome in Internal Research 

Report and in Main Publication
 

Vedula SS et al. N Engl J Med 2009;361:1963-1971 
26 



  Development of core outcome measures could 
help 



  

   

     
 

 
 

 
 

       

     

Who is doing systematic reviews? 
• Independent authors 
• Cochrane Collaboration 
• Groups interested in policy (professional societies, 

governments, payers) 
– US: US Preventive Services Task Force, CDC, AHRQ, 

EPCs, Blue Cross 
– UK: NICE, Health Technology Assessments 
– Germany: IQWiG 
– Oz: NHMRC 

• Funders (next slide) 
• Businesses: Hayes, ECRI (contracting to pharma and others)
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Knowledge translation: 
From clinical research to practice decisions 

Evidence 
Synthesis 
(systematic 
reviews) 

Clinical policy 
(guidelines) 

Clinical 
trials, 
observational 
studies 

Cochrane 
Collaboration, 
others 

Professional 
Societies, 
others 

Application of policy: 
Evidence 
Clinician expertise 
Patient values 

Evidence-based 
healthcare 

Knowledge translation 
SEND QUESTIONS TO PREVENTION@MAIL.NIH.GOV USE @NIHPREVENTS & #NIHMTG ON TWITTER 
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generation 
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Do funders require applicants (primary research) to 

refer to systematic reviews of existing evidence?
 

NIHR Yes – It only funds research with a systematic review of 
(UK) existing evidence. 
NHMRC No 
(Australia) 
CIHR Partial - It encourages (but does not require) conduct of 
(Canada) a systematic review in proposals for clinical trials. 

NIH (US) Partial - It encourages a ‘check of the literature to verify 
that the proposed project has not been done before’, 
but it doesn’t specify whether it has to be a systematic 
review. 

MRC (UK) No - The major grant opportunities do not require a 
systematic review; the global health clinical trial 
programme encourages the conduct of a systematic 
review before request for large-scale clinical trials. 



 Systematic review of prevalence 
Baral 2007 



 

     

Systematic review of possible etiologic association
 
Flegal 2013
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http://www.thecommunityguide.org/index.html
 

http://www.thecommunityguide.org/index.html


http://ies.ed.gov/ncee/wwc/
 

http://ies.ed.gov/ncee/wwc


 

     

The EPA’s IRIS Program is using systematic reviews
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Who is using SRs? 

• Clinicians – Underuse and inappropriate use of 

interventions, prognosis, etiology
 

• Public health practitioners – Health policy 
• Government – Policy (eg, environmental exposures) 
• Guidelines producers – Health and healthcare 
• Epidemiologists – Incidence, prevalence, etiology 
• Payers, purchasers – Especially new health 


technologies
 

• Consumers – Appropriate interventions 
• Legislators - Public health policy 
• Journalists – New results in context 
• Educators – Implementation of what works 
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http://www.ncbi.nlm.nih.gov/pubmedhealth/
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 Ensuring the quality 
of published 
systematic reviews 

Instructions for Authors
 



A Model to Set CER Priorities 
Step 1 

Derived 45 clinical questions 
from the guideline 

Classified 9 clinical questions 
as high priority using a Delphi 

survey 

Step 2 

Identified 39 existing 
systematic reviews 

Classified 13 systematic 
reviews as “reliable” 

• Based on 
characteristics of 
participants and 
interventions examined Step 3 

• One review could be 
mapped to more than 
one clinical question 

Map systematic reviews with 
prioritized CER research 

questions 

Interpret findings from reliable 
systematic reviews 

Propose a research agenda 

T. Li et al. Annals of Int Med 2012; 156:367 41
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Everybody needs training! 

• Free courses 
– MOOCs 
– Cochrane 
– US Cochrane 
– Etc 

• Paid courses 
– Johns Hopkins 
– Columbia 
– Etc 
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MOOC (Massive Open Online Course) - free 

Description of our course – teaching team 

44

Description of our course – teaching team 
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Dr. Tianjing Li			Dr. Kay Dickersin			Claire Twose

MD, MHS, PhD			MA, PhD				MLIS









Teaching Assistants Dr. Ian Saldanha			Jimmy Le

MBBS, MPH, PhD			MA





image4.jpeg



image5.png



image6.jpeg



image7.jpeg



image8.png



image1.png



image2.png







image3.jpeg





Instructors 



 



 



 



 



 



Teaching Assistants



 



 



Dr. Ian Saldanha



 



 



 



Jimmy Le



 



MBBS, MPH, PhD



 



 



 



MA



 



 



Dr. Tianjing Li



 



 



 



Dr. Kay Dickersin



 



 



 



Claire Twose



 



MD, MHS, PhD



 



 



 



MA, PhD



 



 



 



 



MLIS



 






Instructors  


 


 


 


 


Teaching Assistants  


Dr. Ian Saldanha   Jimmy Le 


MBBS, MPH, PhD   MA 


 


Dr. Tianjing Li   Dr. Kay Dickersin   Claire Twose 


MD, MHS, PhD   MA, PhD    MLIS 




   
    

 
     

  

     
    

  
  

   

     

Summary
 

• Everybody needs formal training and mentoring 
• Systematic reviews are transparent and good ones adhere 

to standards endorsed by the IOM and others 
• A lot of groups and individuals are doing systematic 

reviews but many are doing a “shorter” version that has 
not undergone scrutiny 

• Systematic reviews are used for many things, including 
priority setting, policy making, clinical practice and public 
health guidelines 

• Cochrane is an international collaboration of over 30,000 
contributors from >100 countries producing up-to-date and 
reliable systematic reviews in prevention, treatment, health 
promotion, and other topics.
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