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AGENDA

8:40-9:00 PRESENTATION 1: Introduction to living
systematic reviews (LSRs)

9:00-9:15 PRESENTATION 2: LSR searching

9:15-9:25 GROUP ACTIVITY 1: LSR planning exercise

9:25-9:40 PRESENTATION 3: LSR search:
assessment and maintenance

9:40-10:00 GROUP ACTIVITY 2: Data analysis

10:00-10:30 BREAK

10:30-11:00 PRESENTATION 4: LSR enablers

11:00-11:30 GROUP ACTIVITY 3: Discussion and
presentations
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Disclosures

e We are all members of the Living Systematic Review
network

e Weareallinvolved in either developing and/or
evaluating the methods and tools to support LSR
search methods

e James Thomas is responsible for the RCT Classifier

e Anna Noel-Storr is responsible for Cochrane Crowd
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Presentation 1
Introduction to Living Systematic Reviews

Steve McDonald
Information Specialist, Cochrane Australia
Monash University, Australia
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The review currency challenge

e Burgeoning volume of primary evidence

e Reviews take long time to produce (mean 20 months)
e Can be out of date on publication

* Updating a review not dissimilar from starting again

* Even with explicit updating commitment; difficult to
maintain up-to-date review portfolio
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Breaking the health evidence trade-off
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* New updating model: to achieve greater currency and
retain accuracy, with similar workload
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What is a living systematic review?

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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When to consider an LSR

The review question is a priority for decision making
Certainty in the existing evidence is low or very low

There s likely to be new research evidence

N N NN

For the LSR pilots: sufficient capacity and resources
within the author and editorial teams to maintain an
LSR
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Features of Cochrane LSR approach

* Appliesto any review type (e.g. RCTs, qualitative)
e Retains core systematic review methods
e LSR-specific methods pre-specified in protocol

e Explicit and a priori commitment to frequent search
and updating

e Starts with a standard ‘baseline’ review

2 O
e Monthly Searches \ /
e Tell reader ‘what’s happening’ monthly E%)

\

e Republish the review, informed by the evidence
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Process and LSR-specific methods

Run searches

and screen

NEW evidence

NO new
evidence found found

[Integrate LATER] [ Integrate NOW J

Update review Data extraction, risk
of bias, synthesis

Searching

« Specify frequency of all sources
(databases, trial registers, etc.)

Screening

« Should match search frequency; may
use ‘enablers’ (Classifiers, Crowd)

Data synthesis

 Incorporate new evidence immediately
OR use decision rules to delay

e Other

 Methods and searches reviewed over
time



LSR production model

Monthly database
& trial register
searches
(Review group)

3-6 monthly
searches ‘other

sources’
(Authors)

Apply RCT
Classifier
(Review

group)

Screening of
potential RCTs
(Authors)

Study = YES
Study =NO

via CRG

|

Screening ‘low
probability' RCTs
(Cochrane
Crowd)

!
/




Study =NO

Study = YES

Alert the reader

' (amend UCS)
(Review Group)
(Authors)
Data extraction,
Alert the reader risk of bias,
(amend UCS) = synthesis
(Review Group)

(Authors)

IMMEDIATE OR
DELAYED
INCORPORATION



Example Cochrane LSR

6 Cocheane « Baseline review Sep 2017: 50 trials
e 1StLSR published Jan 2018: 5 new

2"d SR published May 2018: 8 new

Interventions for increasing fruit and vegetable consumption

in children aged five years and under (Review)

34 LSR expected Jul 2018: 3 new

Bartlem KM, Sutherland R, Robson E, Yoong SL, Wolfenden L

What's new

Date = Event  Description

26 Amended  Thisis a Living Systematic Review. Searches are run and screened monthly. Searches run up to 25 January
March 2018 identified 10 new studies and 4 ongoing studies. These studies are currently being incorporated in the
2018 review (expectation publication in May 2018). In addition, the team continues with monthly screening (last

search date 25 February 2018) and has found an additional 2 new studies to be included in a future update.
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Evaluation of pilot LSRs

Aims

e Explore feasibility, and implications for contributors,
processes and workflows

 |dentify opportunities to improve the LSR model(s)
Participants

e Author teams, editorial staff, peer reviewers

e Cochrane and non-Cochrane

Data collection

e 3xinterviews and monthly surveys

Results

* Available September 2018
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Resources

JOURNAL OF CLINICAL EPIDEMIOLOGY

Living systematic reviews

Home > Review production > Production resources > Living systematic reviews

Visit Project Transform

News Living systematic review

A systematic review that is continually
Now 4 living systematic reviews on the Cochrane Library updated, incorporating relevant new
evidence as it becomes available.

Series published Sep 2017

1. Introduction — why, what,
when, how

2. Combining human and
machine effort

3. Statistical methods for
updating M-As

4. Living guideline
recommendations

Cochrane Living
Systematic Reviews

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

1 living systematic review re-published cochrane.org/lsr
Living systematic review series published in (@1@,& 200+
Journal of Clinical Epidemiology (2 LS NETHORK MEMBERS:
itii 4
Y r S®=® | SRsPUBLISHED ON COCHRANE LIBRARY
* Whatis a living systematic review?
o Why living systematic reviews? .:] LSR GUIDANCE PUBLISHED
i e — LSRPROTOCOL APPROVED
o Living systematic review pilots
o Living systematic reviews - interim guidance for pilots
o Other LSR Resources
LSRN h / I
cocnrane.org/Isr
W
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Presentation 2
LSR Searching

Robin Featherstone
Information Specialist, Alberta Research Centre for Health Evidence (ARCHE),
Cochrane Child Health
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LSR Challenges for Information Specialists (IS)

* Translating bespoke strategies into LSR production
models
e Accounting for publication bias
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LSR Searching Goal

Maximize efficiency while ensuring quality

e

Created by Gan Khoon Lay
from Noun Project
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Adapting Bespoke Strategies

Considerations

e How well did the original search perform?
e Canitbereplicated?

e Canitbeautomated (in full orin part)?
What revisions to the search are needed:

e Toreduce workload?

e Toensure 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 neighborhood 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-economic status Income OR disparity OR equity OR inequity OR inequality OR disadvantage OR poverty OR depriv® OR marginaliz*

Canada Canada OR Canadian OR British Columbia OR Alberta OR Saskatchewan OR Manitoba OR Ontario OR Quebec OR Nova
Scotia OR New Brunswick OR Prince Edward Island OR Newfoundland OR Yukon OR Northwest Territories OR Nunavut

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

Considerations

e Do search sources support auto-alerts?

* Will auto-alerts match planned update frequency?
 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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Facilitated LSR Searching

Complementary search approaches

* Simplified search strategies
* Cited/citing references

* Handsearching

Grey literature

e Trialregisters

* Agency reports

* Industry websites

e Funded research databases

@ Cochrane Q2arche BIATBERTA

O

Created by Anton Noskov

from Noun Project

Cochrane
Child Health
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Facilitated Searches in LSR Production Models

Considerations

e Which 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)?

e Who should conduct?
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Obijectives of LSR Facilitated Searching

Complement (not replicate) auto-alerts

A

V /Y

Created by Laymik Created by Yazmin Alanis
from Noun Project from Noun Project
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Group Activity 1
Search planning exercise
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Discussion questions for small groups

1. Isthetopic appropriate
for a living systematic
review?

2. How will you ensure new
evidenceisretrievedona ... .o«
monthly basis?
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Discussion questions for small groups

1. Isthetopic appropriate for a living
systematic review?

2.  How will you ensure new evidence is
retrieved on a monthly basis?

Created by lastspark
from Noun Project

Group A
What influence does marijuana legislation have on attitudes and behaviours

towards tobacco smoking?

Group B

For patients with Non-Small Cell Lung Cancer (NSCLC), what is the cost-
effectiveness and economic impact of second-line treatment with nivolumab,
pembrolizumab and atezolizumab, with and without the use of PD-L1
(Programmed death-ligand 1) testing, for patient selection?
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Presentation 3
LSR search: Assessment and Maintenance

Robin Featherstone
Information Specialist, Alberta Research Centre for Health Evidence (ARCHE),

Cochrane Child Health
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LSR Challenges for Information Specialists (IS)

e Assessing and revising strategies as needed

* Maintaining strategies over time

WS12: Living Systematic Reviews
HTAI 2018, Vancouver

@ Cochrane Qarche GATRERTA @ Sbm.



Potential Pitfalls of LSR Searching
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Assessing LSR Searches

Considerations
Which assessment methods to use?

e How to maximize knowledge gained from the review
process?
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Case Study: Retrospective Search Assessment

 Data from a 2018 update of a 2016 systematic review
 Number of included studies = 139

Total NNTR
included (Number Unique
Records studies Needed to studies
retrieved retrieved Precision Read) retrieved
MEDLINE 4037 118 0.029 34 3

Embase 2623 121 0.046 22 6
CENTRAL 970 128 0.132 8 3
CINAHL 254 34 0.134 7 0



Maintenance Required

Considerations
e |sthetopic question maturing over time?

e What new indexing terms (e.g., MeSH) are
available?

* What database enhancement will impact ‘
auto-alerts?

e Which new evidence sources are
available?

e How often should the strategy by
examined?

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

Improve performance and enhance strategies on a recurring basis

(/

Created by Yu Luck
from Noun Project
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Discussion questions for small groups

1. What do the precision,
NNTR and unique studies
data tell you about the
original search?

2. How can we enhance our
search based on these
data?
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Presentation 4
LSR Enablers

James Thomas
Associate Director, Evidence for Policy and Practice

Information and Coordinating (EPPI)-Centre, UK

Anna Noel-Storr
Information Specialist, Radcliffe Department of Medicine,

University of Oxford, UK
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Enablers in a nutshell...

Involves taking research curation outside the confines of
individual reviews

Uses three core ‘technologies’:

1. Human effortin Cochrane Crowd
2. Machine Learning

3. Re-use of data
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Systematic review ‘pain points’

120

100

0o
o

Time (hours)
(@]
o

40
. I
— O —
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.

Giveita try

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

UNIVERSITY OF WS12: Living Systematic Reviews
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The task: making it doable

Cochrane

Reviews are complex but they are made up of a number of rule-
driven, systematic tasks. These kinds of tasks can be re-formed
as ‘microtasks’.

WS12: Living Systematic Reviews
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The microtask: isitan RCT?

Restricted versus continued standard caloric intake during the management of _g\l 0
refeeding syndrome in critically ill adults: A randomised, parallel-group,

multicentre, single-blind controlled trial. [2015522581] LY

RCT/CCT
Background: Equipoise exists regarding the benefits of restricting caloric intake during electrolyte
replacement for refeeding syndrome, with half of intensive care specialists choosing to continue
normal caloric intake. We aimed to assess whether energy restriction affects the duration of critical Reject
illness, and other measures of morbidity, compared with standard care. Methods: We did a
randomised, multicentre, single-blind clinical trial in 13 hospital intensive care units (ICUs) in
Australia (11 sites) and New Zealand (two sites). Adult critically ill patients who developed refeeding Unsnre
syndrome within 72 h of commencing nutritional support in the ICU were enrolled and allocated to
receive continued standard nutritional support or protocolised caloric restriction. 1:1 computer-
based randomisation was done in blocks of variable size, stratified by enrolment serum phosphate Help me decide

concentration (>0.32 mmol/L vs <0.32 mmol/L) and body-mass index (BMI; >18 kg/m<sup>2</sup> vs Kl riots

<18 kg/m<sup=>2</sup>). The primary outcome was the number of days alive after ICU discharge, with

Cochrane Citizen Scientists can see a title and an abstract and have to
decide whether they think the record is describing a randomised trial



More microtasks @ Available
@ Prianned/in beta

Identifying Desclribing
[ | [ |
eﬂ m
@ﬂ m




Results: collective accuracy

Info specialist and

methodologist

True positives False positives
Cochrane 457 58
citizen
scientists False negatives True negatives
4 5522

Sensitivity: 99.1% Specificity: 99.0%

Natural sample; blinded to crowd decision; dual
independent screeners as reference standard.
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Results to date

’IO% 75,000 trials found
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Text mining

Deriving high-quality
information from text
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Machine learning

Models that learn from data to
make predictions or decisions

Deep Boitzmann Machine (D3N]
Deep Balef Neworks DN

Daee Loarring
Convuluona) Neuwal Netmork (Ch o et

Facked Mro-Encoders
Random Forest

Gradher: Bossting Machines 1C8M1 |

Boosang
Bocrsragged Apjrepation Bagging!
Adasosst

Sacked Cenerabzation Blendingl |

} Ensemble

Cradient Booszed Regression Trees IC3RTI

Radial Basis Funcion Network IRESNI
Perceporon |

Newal Networks
Back-Propagason

Hogdeld Netwark |
Rifge Repression
Leass Azsabite Sirkage and Sekctian Operasac (LASSO!
Bassc Net
Least Angfe Regression ILARSI
Cubisz

Ove Ruke (09eR) |

L Ruke system

} Regession

2ero Rufe Zercd)

Repeated Incremental Pruning v Produce Erroe Reduction RUFPER)

Linear Regression

Qrdinary Least Squares Regression 10650

Stepwbe Regrassion

Mabivariate Adapthe Regressien Selines (MARS)

Locally Essmated Scanerphot Snoothing (LOESS)
Loghnc Regrassin

> Regularizanon

=\ Cochrane
s Child Health

£ Machin Leaming Aigarithms

Eyesan

Naie Bayes

Antraged Ome-Degantence Esmates ACOE)

R —

Eayesian Bakef Neowoek (BEN)

Caussian Nabw Bayes

Mudtisamial Naive 8ayes

\_Bayesian Netmerk (BN

Decision Tree

Qassificatizn and Regression Trae (CART)
Ieeane Oichonsaiser 3 103)
s
“Go.
Chi-squared Aumsmati
Oeasha Snurre
Contitenal Deasion Trees
s

Principal Comgemt Analysis PCA)
/ Parsal Least Squares Kegression (1LSK
Samimen Mapping

Muthdimernional Scaling (MOSI
Progectizn Pursut

Chistering

Lol
Paroal Least Squares Discrimmnart Anahsts
Misture Ohcriminant Ansbyus INDA
Quadeane Discrimmnare Anahysis (GOA)
_Requiarized Ohcriminant Amabyss (RDA)
[ Phenble Discriminare Analysts 70A)
| _Unear Discriminant Angbyus ILDAY
h-Nearest Nelghbour (N1
[ teaming vector Duantizason v

. Wstance Based
{ _self-Grgantzing Map ISOM)

Localy Weighted Learring IUAU
k-Means
Kk-Medians.

,{ __Expectason Maxmizanen
| Misrarchical Qustering

WS12: Living Systematic Reviews

HTAI 2018, Vancouver



Machine classifiers

Accession Number Author Year

CN-00803696 Oladele, At; Dairo, Ba; Elujob... 2010
CN-00044793  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 <

Abstract

A random allocation study was performed to compare the clinical valu
itoring of app. ly normal p ies for fetal well-being. Patie

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 method

Notes
Research Notes
URL

http://onlinelibrary.wiley.
File Attachments

non-RCTs



RCT Classifier

e Firstiteration isimplemented in
CRS Web and EPPI-Reviewer

* Trained on 400,000 classifications
by the Crowd

* Provides a score for each citation
(0-100)

e Recall 0f 99.8% at 10% threshold

e 25,000 records
» 15,655 very unlikely to be RCT
e 99.9% correct

frequency

1.0

ROC Curve

0.8

°
o

True positive rate
o
=y

o
N

0.0

0.0

0.2

0.4 0.6
False positive rate

0.8

1.0



Deployed in Cochrane Register of Studies

() CRS Web (online) X

< O

Search Simple MeSH  Classifier

s 2 s

4L
‘ crsdemo.metaxis.com/index

Saved Tracking

Classifier search

Records that have been through the classifier
have probabilities assigned to them to
indicate how likely they are to have certain
properties, like whether they are of interest to
areview group, or whether they are likely to
be an RCT. Choose the classifier model you
are interested in, set the model parameters
and click Search to find the records

RCT (V)
300,000
@ 240,000
Q
c
o
& 180,000
e
-
(<]
+ 120,000
2
£
3 60,000
0
20 40 60 80 100
Score

Approximately 32129 records that are
between 99 and 100 percent likely to be of
interest

You can find your records that are currently
being processed by the classifier by seaching
for INPROCESS:CLASSIFIER

Find those records

php:

¥ |

Anna Noel-Storr [DEMENTIA] | logout

Cochrane Register of Studies

Dashboard = Records Import Journals CT.GOV  Reports Todo

Search Layoutl Layout2 Layout3 Layout4d Deduplication  Newreference Newstudy Users Help
Q i | H L H = s ?
Search results Export Findandreplace Addtofolder Addto.. Removefrom.. Addtomarkedlist
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Cochrane, the Crowd and the Machine

The story so far

2 million Since January 2017

classifications )
Machine reduces the amount

for the Crowd to screen by

500,000+ S

Citations Crowd identifies around 500

difficult to identify reports of
RCTs

A perfect partnership
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Machine/Crowd synergy
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Efficiency: four completed pilots

O

Cochrane

O

Cochrane

N = 3635 N =4913
RCT =872 RCT =831
O O~
1 day 3 days
76% 83%
reduction reduction

O

Cochrane

O

Cochrane

N =1200 N = 3424
RCT =370 RCT = 1446
O= 0O~
4.5 hrs 5 days
69% 58%
reduction reduction




Re-using existing data

What evidence do we have so far?
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11 review updates published in Sept 2016 that were looking for RCTs
and had searched Embase using a methodological filter



Re-using existing data

What evidence do we have so far?
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Crowd has already screened between 62% to 98% (mean 83%) of
records identified from Embase searches done for review updates.



‘Screen 4 Me’ workflow

A new service which is just being rolled out for Cochrane authors
1. Upload search results

2. Non-RCTs removed using:
a) Datareuse
b) Machine learning

c) Crowdsourcing

3. Remaining records returned to authors

Offers huge efficiencies for these reviews
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‘Screen 4 Me’
workflow

Start: conduct usual review
searches

l

Are these records
already known NOT
to be RCTs?

Existing
data

YeS——p»

A A

No

Are these records
very unlikely to
be RCTs?

Yes

Are these
records RCTs according
to Cochrane Crowd?

End
(Manual screening of
remainder)




Use of enablers by LSR pilots

Pilot 1 - reviews on anticoagulation in cancer patients
e Monthly searches of Cochrane, MEDLINE and Embase

e ~50-130 citations p/month sent to RCT Classifier
« Citations scoring 10-99 (~20-50 p/month) >>>> AUTHORS
e Citation scoring 0-9 (~30-80 p/month) >>>> CROWD

e 1new RCT; no RCTs from among citations sent to Crowd
Pilot 2 - fruit and veg review
e Monthly searches of Cochrane, MEDLINE and Embase

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

e 16 new RCTs; 1 RCT from among citations sent to Crowd
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http://community.cochrane.org/tools/project-coordination-and-support/transform



Living Evidence
—

Synthesise evidence
Systematic reviews, Disseminate evidence to clinicians
Health technology Clinical and public health guidelines,

assessments nts, rapid| revlews Standards, Policy briefs, Decision

_— 1 2 — ELI\dllng support systems
Yeafs /> vidence
g 2—6 years
Produce evidence Disseminate evidence
Clinical trials, observational to patients
studies, Health services Patient education,
research Decision aids
/ A Living Systematic Review
\/ IS a systematic review
which is continually
Evaluate and improve practice Implement evidence

Clinical quality registries, population Knowledge
databases, Routine health data translation activities

e

updated, incorporating
relevant new evidence as it
becomes available



HTAi 2018
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Discussion questions

e Finalize and present your plan for a “living” search
Questions

1. Whatisyourtopic? Is this a good candidate for an
LSR?

2. How will you ensure new evidence is identified each
month?

3.  How will you ensure search performance over time?

4. What enablers could assist your LSR production
model?
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Summary and Recommendations

e LSRs are an emerging approach to evidence
syntheses

 LSR searches combine automated and facilitated
strategies

e LSRs provide opportunities for continual
improvement of search performance

e LSR production models embrace enabling
technology

WS12: Living Systematic Reviews
HTAI 2018, Vancouver
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