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Types of Reviews
Narrative Reviews- Descriptive overview of a subject. May contain discussions of papers and
their results, but the literature review is not necessarily systematic
Systematic Reviews- Comprehensive search strategy is employed with the goal of identifying all
relevant studies
Meta-Analyses- A component of a systematic review in which statistical techniques are used to
synthesize data from multiple studies into a single quantitative summary

Process of Systematic Reviews
Formulate a question to be answered in the review
Develop a protocol detailing the entire process for the review
Conduct a literature search
Apply inclusion/exclusion criteria through a series of more comprehensive assessments of the
identified articles
Grade individual included articles for bias potential
Perform data abstraction in duplicate for articles meeting the inclusion criteria
Assess overall bias potential in the literature
Synthesize the data and report the analysis in accordance with best reporting practices

Registration
One of the PRISMA guidelines for systematic reviews is that they have a predefined, publically
available protocol.
Helps reduce bias and keeps the review team on task
PROSPERO is an international database of
prospectively registered systematic reviews in
health and social care... Key features from the
review protocol are recorded and maintained
as a permanent record. PROSPERO aims to …
avoid duplication and reduce opportunity for
reporting bias by enabling comparison of the
completed review with what was planned in
the protocol.

New Change: PROSPERO will only be accepting
reviews that have not started abstracting data
as of October 1st!

Systematic Searches
Databases
◦ Pubmed (and Medline)- Database on medicine compiled by the US National Library of Medicine
covering medicine, nursing, pharmacy, dentistry, veterinary, and health care
◦ Embase- Corporate administered database spanning many biomedical disciplines
◦ “Grey Literature” – Google Scholar, archivex, dissertations

Search Terms - Keywords
◦
◦
◦
◦

Type of study
Topic of research
Population of interest
Specific drugs

Possible problems with a search
Search did not identify all the relevant articles
◦ Wrong keywords
◦ Different drug names in different countries

Publication bias
◦ Positive studies tend to get published more often than negative ones
◦ Positive significant findings are 27% more likely to be included in meta-analyses of efficacy than other
findings.

Selective outcome reporting
Fraud – perioperative beta-blockade and the DECREASE trials

Kicinski, M; Springate, D. A.; Kontopantelis, E (2015). "Publication bias in meta-analyses from the Cochrane Database of Systematic
Reviews". Statistics in Medicine. 34 (20): 2781–93. doi:10.1002/sim.6525. PMID 25988604.

Inclusion/Exclusion
Review by title
Review by abstract
Full Review and data abstraction

Grading Individual
Articles
Cochrane Review Criteria
Applicable for RCTs –
allocation for example has
no role in observational
studies
Blinding has a lesser role
in observational studies

Higgins JPT, Green S, Cochrane Collaboration. Cochrane handbook for systematic reviews of interventions. Chichester, England ;
Hoboken, NJ: Wiley-Blackwell; 2008: xxi, 649 p.

Grading Individual
Articles: Non-Randomized
Robins-I (“Risk Of Bias In
Non-randomised Studies of Interventions”)
Addresses issues unique
to observational studies
such as confounding,
selection bias, and
selective reporting
This is an example of one
of hundreds of tools
proposed for this purpose

Sterne JA, et al. ROBINS-I: a tool for assessing risk of bias in non-randomised studies of interventions. BMJ. 2016;355:i4919.

Visualizing Bias

Higgins JPT, Green S, Cochrane Collaboration. Cochrane handbook for systematic reviews of interventions. Chichester, England ;
Hoboken, NJ: Wiley-Blackwell; 2008: xxi, 649 p.

Grading Example
21 studies of efficacy and 25 of safety
Marked heterogeneity of treatment protocol
Used the Cochrane Review’s Bias assessment for RCTs
Found many of the studies to be at significant risk
Author’s Conclusion: Insufficient evidence for the efficacy
and safety of probiotics, though the data seems to point
toward a decrease in diarrhea, septicemia, and central line
infection. Caution advised due to heterogeneous studies and
”lack of studies with a clear low risk of bias.”

Data Abstraction: keys to success
Multiple independent reviews
Consistent entries with error checking (automatically make sure a date field gets a date, a
numeric field a number in a given range, etc)
No calculated values- always record the raw data, for example never record a prevalence as 20%,
instead record it as 2 cases in a n of 10.
Bias assessment tools
Easy export to analyzable format
Tools: REDCap, Revman

Data Abstraction
There are a number of modern tools that can enhance the quality of data abstraction:
Duplicate Review – All included studies should be reviewed by not less than two personnel
Data Validation – Modern electronic databases can force reviewers to enter data of a particular
format
Data Log- Modern electronic databases keep track of who makes
changes to the database and when the change occurred
Archiving – Arrange for your search details, bias assessments, data as
abstracted by each reviewer, reproducible analysis scripts, statistical
reports, and full text of each article to be stored in case future
questions arise

Assessing Publication Bias
Most precise (largest sample size) studies will be
near the average under the presumption of a
symmetric distribution of possible outcomes
Less precise studies should be scattered on either
side
Asymmetry of smaller studies is evidence of
publication bias.

Publication Bias
Example
26 studies identified looking at the association
between exercise and CRF
Authors identified publication/ small study
bias using the funnel plot
Author’s Conslusion: “Remains a need for
further studies with adequate blinding, larger
sample sizes, multicenter design, more
rigorous inclusion criteria, and control groups,”
however the data generally support exercise
being associated with a reduction in CRF

Temporal Bias
This is an example of a temporal trend in
meta-analysis. In this case this is showing a
shift in prevalence of diabetes over time.
If we were to see this in a meta-analysis, we
would have to consider either:
1. Moving to a meta-regression framework
2. Identifying and accounting for other
factors that may have changed over time
3. Excluding all but the most recent studies

Casagrande, SS; et al. Cardiovascular Risk Factors of Adults Age 20-49 Years in the United States, 1971-2012: A Series of Cross-sectional
Studies. Plos One. 2016.

Representing
Results
Each row represents a study and its
findings
Results are weighted according to either
a fixed or random-effects approach to
pooling the result
Pooled estimates appear at the bottom
Measure of heterogeneity included

Results
Example
30 Eligible studies
Stratified analysis by risk of bias
Author’s Conclusion: ”Palliative care
was associated with improvements in
quality of life and symptom burden
but not with improved survival”
Many associations were no longer
consistent when analysis was limited
to studies with a low risk of bias

Heterogeneity
Heterogeneity in a meta-analysis refers to the situation where the included studies are
measuring fundamentally different effects
Potential sources include:
◦ Differences in the treatment protocol
◦ Different drug/dose
◦ Different timing

◦ Differences in the target population
◦ Genetic
◦ Cultural
◦ Compliance

◦ Differences in the healthcare milieu surrounding the intervention

Diagnosing Heterogeneity
Method 1 – Funnel Plot

Heterogeneity can often be diagnosed graphically when very precise studies
show very different effects
Funnel tends to look more cylindrical

Method 2- I2 statistic

◦ Can think of this as the % of variation between the studies due to heterogeneity as opposed to sampling
variation
◦ Ideally all variation in a study would be sampling variation: I2= 0%
◦ 0-40%: might not be important
◦ 30-60%: may represent moderate heterogeneity
◦ 50-90%: may represent substantial heterogeneity
◦ 90%+: considerable heterogeneity

Higgins JPT, et al Cochrane Collaboration. Cochrane handbook for systematic reviews of interventions. Chichester, England ; Hoboken, NJ: Wiley-Blackwell; 2008: xxi, 649 p.
Mathie RT, et al. Randomised, double-blind, placebo-controlled trials of non-individualised homeopathic treatment: systematic review and meta-analysis. Systematic
Reviews 2017. 6:63

Results
Example

Dealing With Heterogeneity
Recheck the data
Adjust for differences between approaches using meta-regression
Use a random-effects approach to pooling the results
Try a different effect measure
Exclude studies
Skip the meta-analysis portion: in the face of heterogeneity what does the ‘average’ treatment
effect really tell you?

Random
Effects
Meta-analysis estimating the incidence of oral
fungal infection in patients undergoing cancer
therapy
High heterogeneity: I2=94%
Likely due to a combination of different
cancers, different therapies, demographic
differences, regional differences, etc.
Note that both the results are presented for
both the fixed and random effects models

Heterogeneity
Example
26 articles identified
Stratified analyses of
survivor unemployment
by cancer type
(excerpt)
Author’s Conclusion:
“Cancer survivorship is
associated with
unemployment. “

JAMA, February 18, 2009—Vol 301, No. 7

Heterogeneity
Example: Regression
Performed meta-regression looking for
differences in unemployment by survivor
age, country, and diagnosis
Authors’ Conclusions: “For survivors in the
United States, the unemployment risk was
1.5 times higher compared with survivors in
Europe (meta-RR, 1.48; 95% credibility
interval, 1.15-1.95). After adjustment for
diagnosis, age, and back- ground
unemployment rate, this risk disappeared
(meta-RR, 1.24; 95% CI, 0.85-1.83). “

JAMA, February 18, 2009—Vol 301, No. 7

Reporting Guidelines
Prisma
◦
◦
◦
◦
◦
◦
◦
◦
◦
◦
◦
◦
◦

Publish a full protocol for each study
Include the last date included databases were searched
Give the full electronic search strategy
Describe how bias is assessed
Define all items abstracted from papers
Measures of consistency
Consider sensitivity analyses
Give the number screened, excluded, and the reason for any exclusions in a flow diagram
Present the characteristics of each study included in tabular form
Present the risk of bias for each study
For each study present the data abstracted in a forest plot
Present the results of each meta-analysis with a confidence interval and a measure of consistency
Discuss limitations at the study outcome and review level

PRISMA in
the Literature

Lee et al. BMC Medical Research Methodology (2017) 17:178
JAMA Facial Plast Surg. 2016;18(2):101-105. doi:10.1001/jamafacial.2015.1726

