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Webinar Outline

 Part 1 — General considerations

» Part 2 — Cochrane LSR approach
* Q&A
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Disclosures

« We are both members of the Living Evidence
Network (LEN)

« We are both involved in developing and/or
evaluating LSR search methods and tools

e Steve McDonald is the co-lead of the LEN Search
Interest Group
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Agenda—Part 1

* Introduction to LSR information retrieval
« Automated and facilitated approaches
« Assessment of search performance

« Maintenance of search strategies
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Search Implications of LSR approach

We define an LSR as a systematic review that is contin-
ually updated, incorporating relevant new evidence as it be-
comes available. In practice, this means continual
surveillance for new research evidence through ongoing
or frequent searches and the inclusion of relevant new in-
formation into the review in a timely manner so that the
findings of the systematic review remain current.

Elliott et al. 2014 PLoS Med
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Features of Cochrane LSR Approach

« Applies to any review type (e.g. RCTs, qualitative)
« Retains core systematic review methods
« Protocol pre-specifies LSR-specific methods

 Includes explicit and a priori commitments to
frequent search and updating

e Starts with a standard ‘baseline’ review
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Challenges for Information Specialists (IS)

» Addressing workload increases

« Translating bespoke search strategies into LSR
production models

« Accounting for potential publication bias
« Assessing and revising strategies

- Maintaining search performance over time
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IS Searching Goal

Maximize efficiency while ensuring quality

e

Created by Gan Khoon Lay
from Noun Project
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Adapting Bespoke Search Strategies

Considerations

- How well did the original search perform?
« Can it be replicated?

« Can it be automated (in full or in part)?

« Could a highly precise LSR search supplement the
original?

What revisions to the search are needed:
 To reduce workload?

« To ensure precision?

CC photo by Simon Law. Retrieved
from https://flic.kr/p/kFToD
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Search Reporting — Why Standards Matter

Table 1.  Literature search strategy

Topic Search terms

Food environment Food environment OR nutrition environment OR retail food OR neighbourhood OR neighborhiood OR environment
OR food desert* OR food swamp OR food availability OR food cost OR food affordability OR food pric* OR food quality

Retail food outlets Supermarket OR grocery store OR convenience store OR comer store OR dollar store OR fast food OR restaurant OR
food store OR bodega OR tienda

Dietary intake Food OR fruit OR vegetable OR diet* OR nutrition OR processed food

Weight- and health-related outcomes  Obes* OR overweight OR BMI OR body mass index OR waist circumference OR anthropometric OR health OR
cardiovascular OR cancer OR diabetes OR hypertension OR disease OR illness

Socio-econamic status Income OR disparity OR equity OR inequity OR ineguality OR disadvantage OR poverty OR depriv® OR marginaliz*

Canada Canada OR Canadian OR Brtish Columbia OR Alberta OR Saskatchewan OR Manitoba OR Ontario OR Quebec OR Nova
Scotia OR Mew Brunswick OR Prince Edward Island OR Newfoundland OR Yukon OR Morthwest Territories OR Munavut

* A Boolean search fumction indicating truncation, allowing multiple forms of a given word (e.g.,depriv® identifies deprived, deprivation).

« What are the reporting problems?
« Can we replicate?
« Can we adapt into an LSR search?
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Automated Approaches - Alerts

Considerations

Do search sources (databases, registers, etc.)
support auto-alerts?

Will auto-alerts match planned update frequency?

Is it more efficient to use auto-alerts or to run saved
searches?

How to apply date limits?
How to identify and remove duplicates?

Who will manage results?
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Objectives of LSR Auto-alerts

Retrieve precise, ready-to-screen, unique search results on
predictable intervals
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Accounting for Publication Bias
- Facilitated Approaches

Complementary search methods
« Cited/citing references
* Handsearching

« Contacting study authors

Grey literature sources

A

« Trial registers
* Agency reports
* Industry websites

 Funded research databases

° Created by Anton Noskov
EtC’ e from Noun Project
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Facilitated Searches in LSR Production
Models

Considerations

* Which complementary search methods or grey
literature sources are likely to yield new unique
evidence?

« How to integrate results with auto-alerts?

« Should frequency be the same as auto-alerts (in full
or in part)?

«  Who should conduct?
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Objectives of LSR Facilitated Searching

Complement (not replicate) auto-alerts
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Created by Laymik . i
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Potential Pitfalls of LSR Searching
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Assessing LSR Searches

Considerations
 Which assessment methods to use?

» Sensitivity, precision, number needed to read
(NNTR), accuracy, yield? (Cooper, 2018)

« How to maximize knowledge gained from the review
process?

» Ulility of included studies from the ‘baseline’ review
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Case Study: Retrospective Search Assessment

« Data to inform a 2018 update of a 2016 systematic review
« Number of included studies = 139

Records
retrieved
MEDLINE 4037
Embase 2623
CENTRAL 970
CINAHL 254

Total
included
studies
retrieved

118
121
128

34

Precision
0.029
0.046
0.132
0.134

NNTR
(Number
Needed to
Read)

34
22
8
7

Unigque
studies
retrieved

3

6
3
0



Value of Search Assessment

 Determine time needed to screen results from
each source (and combinations of sources)

 ldentify sources that contribute unique studies

« Target revisions to improve search precision
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Maintenance Required

Considerations

 Is the review question maturing over
time? Are search terms evolving?

* Which new index terms (e.g., MeSH)
should be integrated into the strategy? .

«  Will database enhancements impact
auto-alerts?

 Are new evidence sources available?

« How often should the strategy be
examined?

Created by Gan Khoon Lay
from Noun Project
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Objectives of LSR Search Assessment and

Maintenance

Improve performance and enhance strategies on a recurring basis

T .
N EE

“It's getting better all the time ...”
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Summary and Recommendations

« Anticipate changes to the search methods

* Pre-specify revisions, assessment and maintenance
activities in the protocol

- Combine automated and facilitated strategies to reduce
workload and account for potential publication bias

« Maximize opportunities to improve search performance
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Agenda — Part 2

« [Features and requirements of Cochrane LSRs
- Enablers to support LSRs
e Cochrane LSR pilots
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Features of Cochrane LSRs Search

Full versus patrtial
* Principle of full searches

Compliance with mandatory MECIR standards
- Database searches (C24)

« Trial Registers (C27)

« Reference checking (C30)

Search methods text in protocol/review

‘What's new’ and History sections indicate current
status of search results in the review

Annual review of search methods

™ Cochrane UNIVERSITY OF (4) Cochrane
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G) Project Trans form

Cochrane

Cochrane Living
Systematic Reviews

Interim guidance for pilots
(Version 0.3, 21 April 2017)

eeeeeeeeeeeeeee
informed decisions.
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Enablers for Study Selection

Involves taking research curation outside the confines
of individual reviews

Uses three core ‘technologies’:

1. Human effort in Cochrane Crowd

2. Machine Learning _ _ ) _
Systematic review ‘pain points’

120
_— --I-

3. [Re-use of data]

100

[a+]
=]

Time (hours)
@
=

40
20
]
Search Citation  Importing  Full-text Data Risk of bias
screening®  full-text review  extraction— assessment
articles
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Cochrane Crowd

You can make a difference!

Become a Cochrane citizen scientist. Anyone can join our collaborative volunteer effort to help
categorise and summarise healthcare evidence so that we can make better healthcare decisions.

Giveitatry

A platform for crowdsourced micro-tasks
that helps produce high quality health evidence
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Results to Date

’Io% 75,000 trials found

@ 99% accuracy

™ Cochrane Z [5] UNIVERSITY OF G) Cochrane
O drane  Qarche BIATBERTA O S0

LEN Webinar — July 2018



Text Mining

Deriving high-quality
information from text
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Machine Learning

Models that learn from data to
make predictions or decisions
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Machine Learning Classifiers

Models that learn from data to make predictions or
decisions

Accession Number Author Year

CN-00803696 Oladele, At; Dairo, Ba; Elujob... 2010
CN-00044733 Lavery, Jp; Huang, Kc; Koontz,... 1986
CN-00813723 Naik, S; Hegde, Ah 2005
CN-00722527 Subramaniam, P; Konde, S; M... 2009
CN-00180112 Thomsen, Sg; Legarth, J; We... 1990
CN-00234842 Svejda, Mj; Campos, Jj; Emde... 1980
CN-00346207  Swift, Pc; Turner, Jh; Oxer, Hf... 1992
CN-00086566 Hemminki, E; Teperi, J; Tuom... 1992
CN-00111688 Spitzberg, La; Goodrich, Gl 1995
CN-00354772 Natochin, Yv; Kuznetsova, Aa 2000
CN-00023004 Bitsch, M; Emmrich, J; Hary, J;... 1980
CN-00002608 Wallace, Ck; Anderson, Pn; Bro... 1968
CN-00126878  Shinkwin, Ca; Murty, Ge; Sim... 1996
#% v Electronic Article E

Abstract

A random allocation study was performed to compare the clinical valu:
monitoring of apparently normal pregnancies for fetal well-being. Patig
excluded. In the group counting fetal movements, 577 women recorde
assessments had an average of five determinations of serum total oe
respectively. Women having hormone assessments were seen more ¢

management did not differ. Women making fetal movement counts m
The number of patients studied was inadequate to assess the methoc

Notes
Research Notes
URL

http://onlinelibrary.wiley.com/o/cochrane/clcentral/articles/1 12/CI:
File Attachments
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RCT Classifier

Available through CRS Web
and EPPI-Reviewer
e trained on 400,000

classifications by Cochrane
Crowd

Assigns a probability score (O-
100) to each citation

Recall of 99.8% at 10% (0.1)
threshold

Can reduce screening load by
60-80% by discarding the ‘very
unlikely’ to be RCT citations

Crowd may help in screening
citations (score 11-100)

O Qarche BAEERHK O

1.0
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ROC Curve

0.8

e
o

True positive rate

e
-~

02k

25,000 records

15,655 very :unlikezly to

be RCT

99.9%}corréct

0.0
0.0

Cochrane
Child Health

0.2 0.4 0.6
False positive rate

0.8 1.0
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Start: conduct usual review
searches

l

‘Screen 4 Me’
Workflow

Are these records

already known NOT wo| EXisting

to be RCTs? data
1 A
hio
Are these records ves
very unlikely to
be RCTs?
v

Are these
records RCTs according
to Cochrane Crowd?

v
End
(Manual screening of
remainder)




Cochrane LSR Pilots

« Ongoing evaluation to explore feasibility, and implications
for contributors, of LSR processes and workflows

« Participation of author teams, editorial staff, information
specialists

* Five Cochrane LSRs published as of July 2018:

1. Interventions for increasing fruit and vegetable consumption
in children aged five years and under

2. Delayed antibiotic prescriptions for respiratory infections

3. Three reviews on the prevention and treatment of venous
thromboembolism (VTE) in patients with cancer. (To inform
guidelines by the American Society of Hematology)
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Cochra ne Trusted evidence.
Search title, abstract, keyword Q
Browse | Advanced Search

Informed decisions.
Cochrane Reviews v Trials » More Resources v About v Help »

Libra ry Better health.

Cochrane Database of Systematic Reviews

Interventions for increasing fruit and vegetable consumption in
children aged five years and under

I Review | I Intervention |

Rebecca K Hodder &, Kate M O'Brien, Fiona G Stacey, Rebecca | Wyse, Tara Clinton-McHarg,
Flora Tzelepis, Erical James, Kate M Bartlem, Nicole K Nathan, RachelSutherland, Emma Robson,
Sze Lin Yoong, Luke Wolfenden

] sl =
o = @ 5 -
hl:E=:F1:™:
@ z 5 a B
i a
i

First published: 17 May 2018
Editorial Group: Cochrane Heart Group
DOI: 10.1002/14651858.CD008552.pubS  Viewfsave citation

Cited by (CrossRef): O articles £ Check for updates

[ oe) | 2

« Monthly searches of Cochrane, MEDLINE and Embase,
and trial registers

« 2,600 citations since Sep 2017 sent to RCT Classifier
« Citations scoring 10-99 (1260; ~50%) >>>> AUTHORS
« Citations scoring 0-9 (1340) >>>> CROWD

16 new RCTs; 1 RCT from among citations sent to Crowd
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Documenting and Reporting the Search

« For each new publication version
« amend ‘Results of the search’ section
« update PRISMA flowchart

Results of the search

We ran searches for the previous reviews (Wolfenden 2012; Hodder 2017; Hodder 2018) and
this review update, which together generated a total of 25,480 citations (24,661 previous reviews;
819 this review update). Screening of titles and abstracts for the review update identified 91
records (737 in total, including 646 from the previous reviews) for formal inclusion or exclusion
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Cochrane Database of Systematic
Reviews

17 MAY 2018 DOI:
10.1002/14651858.CD008552.pub5
http://onlinelibrary.wiley.com/doi/10.100
2/14651858.CD008552.pub5/full#CD008

552-fig-0001

55 studies (reported in 89
references) included in
previous version of review

654 records
identified through
the database
searching (via the
latest search)

381 additional

recards identified

through trial and
dissertation
databases,
handsearch of

key journals, and

author contact

819 records aft

er duplicates ‘

remaved
819 records 728 records
screened * excluded

91 full-text articles
d far

eligibility

Excluded studies

78 full-text articles (related
ta 64 studies) excluded,
with reasans

= participants N = 24
(related to 20 studies)

=& outcomes N = 31
(related to 24 studies)

& comparator M =2
(related to 2 studies)

» study design N = 20
(related to 18 studies)

e intervention N = 1
(related to 1 stuay
identified in a
previous version of
the review)

Ongoing studies:

= published protocols
(potentially eligible) N
=3

= trials registries
(potentially eligible) N
=1

articles)

1

8 NEW studies
included in review
(from 9 full-text

—_———————

!

TOTAL 63 studies included in
qualitative synthesis (reported
in 98 references)

TOTAL 29 studies included in
quantitative synthesis
[meta-analysis)



http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD008552.pub5/full#CD008552-fig-0001

« Monthly update of ‘What's new’ section

]
What's new
Date Event Description
26 Amended This is a Living Systematic Review. Searches are run and screened monthly. Search results up to 25
June January 2018 are included in the current update (published May 2018}, In addition, the team
2018 continues with the monthly screening (last search date 25 May 2018} and has found a further 4 new
studies and 1 new ongoing studies that will be included in a future update
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Final Words

* Don’t panic

 Anticipate workload

- Start small

* Be meticulous — organization pays off

« Assess, adapt and improve

IS expertise required
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Questions

Created by Gilbert Bages
from Noun Project
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References & Resources, cont.

CRS Web videos and Quick References Guides:
https://community.cochrane.org/organizational-
info/resources/resources-groups/information-specialists-
portal/specialised-reqgister/crs-web-videos-and-quick-reference-quides

Sending Records to the Classifier:

Video: https://youtu.be/lOoZM KbjvO

PDF Quick Ref Guide:
https://community.cochrane.org/sites/default/files/uploads/inline-
files/E1%20-%20Classifier.pdf

RCT Classifier example for Living Systematic Reviews:

Video: https://youtu.be/F _67pRaP5TI

PDF Quick Ref Guide:
https://community.cochrane.org/sites/default/files/uploads/inline-
files/IE4%20RCT%20classifier%20example%20-
%20Living%20Systematic%20Review.pdf
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https://community.cochrane.org/organizational-info/resources/resources-groups/information-specialists-portal/specialised-register/crs-web-videos-and-quick-reference-guides
https://youtu.be/IOoZM_KbjvQ
https://community.cochrane.org/sites/default/files/uploads/inline-files/E1 - Classifier.pdf
https://youtu.be/F_67pRaP5TI
https://community.cochrane.org/sites/default/files/uploads/inline-files/E4 RCT classifier example - Living Systematic Review.pdf

