
Automated support for systematic 
reviews: dream or reality ?

Workshop contributors:

ÅJeremy Wyatt (Wessex Institute, Southampton): Workshop aims & scope; 

overview of the potential role of automated tools to support the SR process

ÅJames Thomas (EPPI Centre, UCL): How well do current and emerging tools 

perform ?

ÅElaine Williams (NETSCC, Southampton): Can study publishers such as the 

NIHR Journals Library provide machine readable protocols and study results ?

ÅGeoff Frampton, (SHTAC Southampton): ¢ƘŀǘΩǎ ŀƭƭ ǾŜǊȅ ǿŜƭƭΣ ōǳǘ Ƙƻǿ might 

these tools help me ?

ÅYou: discussion on training needs, likely niche areas of use, user requirements, 

criteria for adoption etc.

ÅJW: Closing remarks & next steps



Workshop aims & Scope
Aims: 
ÅTo help reviewers understand the current and potential 

role of automation in supporting the SR process
ÅTo help those working on automated tools to better 
ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǊŜǾƛŜǿ ǇǊƻŎŜǎǎ ŀƴŘ ǊŜǾƛŜǿŜǊǎΩ ƴŜŜŘǎ
ÅTo explore the implications of automated support tools 

for reviewers

Scope:tools that go beyond simple data management

Outputs: report & recommendations for partners; 
journal article / manifesto; other ?



Overview of SR 
automation
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Overview

ÅDo we have a problem with SRs ?

ÅWhy is this happening ?

ÅWhere might technology be able to help ?

ÅInsights from Rogers & Gartner

ÅSome key questions to ask



/ǊŜǉǳƛǘΩǎquestion: Do SRs include relevant evidence?

Methods: 

ÅIdentified 29 SRs (13 since 2013) on 47 treatments for non-small cell lung cancer 

ÅCompared with 6 cumulative network meta analyses 2009-2015 of 77 RCTs (pub 
2000-Nov 2014) on same treatments (54 comparisons, 29000 pts)

Results:

ÅSRs in best year covered 55% of RCTS, 70% of patients, 60% of treatments, 62% 
of comparisons

ÅPersisted when they excluded RCTs on drugs that failed Ph2 studies, were pub. as 
abstracts or after the last SR

ÅMedian interval from last SR search to publication: 9m (IQR 5-13m)

ÅOnly 21% of SRs reported duplicate study selection & extraction, comprehensive 
search of lit + industry sources

Conclusions:άSRs of a givencondition provide a fragmented, out of date panorama 
ƻŦ ǘƘŜ ŜǾƛŘŜƴŎŜΧΦ ¢Ƙƛǎ ǿŀǎǘŜ ƻŦ ǊŜǎŜŀǊŎƘ ƳƛƎƘǘ ōŜ ǊŜŘǳŎŜŘ ōȅ ŎǳƳǳƭŀǘƛǾŜ ƴŜǘǿƻǊƪ 
meta analysisέΦ /ǊŜǉǳƛǘ Ŝǘ ŀƭΣ .a/ Medicine 2016



/ǊŜǉǳƛǘΩǎlive cumulative network 
meta-analysis



Some possible reasons for these problems

Supply side challenges:

ÅThe tsunami of new trials: 40,000 pa. (ie. > 100 / day) [PT = clinical trial, 
publication year = 2014]

ÅTrials published only as abstracts: 20% in Crequit 2016

ÅInadequate RCT reports eg. intervention descriptions (TIDIER checklist)

ÅWider range of interventions & measures, inadequate lexicon & indexing 
processes

SR process issues:

ÅIncreasingly complex review processes following growing evidence of SR biases 
and shortcomings 

ÅShortage of SR funding and skilled review staff

ÅReluctance of some J to publish SR updates

ÅInsistence of some reviewers to use gold standard methods even when time & 
resources are short

ÅFailure to exploit new technology (Elliott 2014, Tsafnat 2014) ςor new tech that 
ŘƻŜǎƴΩǘ ǘŀŎƪƭŜ ǘƘŜ ǊŜŀƭ ǇǊƻōƭŜƳǎ Κ



Some barriers to review excellence

Stage Barrier Potentialsolution

Searching Too many studies /ƭƛƴƛŎŀƭ vǳŜǊƛŜǎΣ tǳōaŜŘ ά{ǘǳŘƛŜǎ 
ƭƛƪŜ ǘƘƛǎέ Κ

Missing studies CRG study registers
Full text searches ?
Natural language understanding ?
Machine translation ?

Critical appraisal Missing, poor quality 
studies

Duplicate assessment
Robot Reviewer ?

Data extraction Incorrect data Duplicate extraction
XML structured study reports

Data synthesis Ignoring 
heterogeneity

CheckI2, investigate via sensitivity 
analysis etc.

Other ?



Emerging tools to consider
Search, screening & updating:
ÅQuery expansion
ÅMachine translation
ÅNLU for full text searches 
ÅML to build RCT database

Critical appraisal:
ÅRobot Reviewer etc.

Data extraction:
ÅMachine translation
ÅXML-structured study reports (methods & data)
ÅNatural language understanding for automated data extraction

Synthesis and conclusions:
ÅAutomated synthesis tools
ÅAutomated summaries
ÅGraphical summaries / data graphics

All stages: support for crowd sourcing



Where are we on the Rogers curve 
and Gartner Hype cycle ?



Some questions
1. What are the real reviewing problems & challenges that reviewers 

need help with ?

2. How easy to use, fast and accurate are these automated tools now ?

3. How fast & accurate would these tools need to be to help us ?

4. How to link up tool developers with typical reviewers, to ensure 
that the resulting tools are usable and useful ?

5. What are the potential implicationsof these tools:

ÅWill we need training in these tools ?

ÅWill we see de-skilling of reviewers ?

ÅWill they hasten moves towards structured methods & results 
ǎŜŎǘƛƻƴǎ ƛƴ ǎǘǳŘȅ ǊŜǇƻǊǘǎ  όLŘŀ {ƛƳΩǎ ¢Ǌƛŀƭ .ŀƴƪύ Κ

6. Should we even start from here, or is now the time to re-engineer 
the whole knowledge chain



How well do current and 
emerging tools perform?

James Thomas, EPPI Centre, UCL



Tools can perform different 
functions

ÅSearch screening and updating
ÅScreening of citations

ÅΨaŀǇǇƛƴƎΩ ǊŜǎŜŀǊŎƘ ŀŎǘƛǾƛǘȅ

ÅDatabase creation / curation

ÅCritical appraisal

ÅData extraction

ÅSynthesis and conclusions

Increasing 
interest and 
evaluation 

activity



Citation screening

ÅHas received most r&d attention

ÅDiverse evidence base; difficult 
to compare evaluations

ÅΨǎŜƳƛ-ŀǳǘƻƳŀǘŜŘΩ ŀǇǇǊƻŀŎƘŜǎ 
are the most common

ÅPossible reductions in workload 
in excess of 30%

ÅAutomation can help in three 
ŀǊŜŀǎΣ ǿƛǘƘ ƛƴŎǊŜŀǎƛƴƎ ΨǊƛǎƪΩ ǘƻ 
obtaining 100% recall:

ÅScreening prioritisation
ÅΨǎŀŦŜ ǘƻ ǳǎŜΩ

ÅaŀŎƘƛƴŜ ŀǎ ŀ ΨǎŜŎƻƴŘ ǎŎǊŜŜƴŜǊΩ
ÅUse with care

ÅAutomatic study exclusion
ÅHighly promising in many areas, but 

performance varies significantly 
depending on the domain of literature 
being screened



Mapping research activity

ÅIt is possible to apply 
ΨƪŜȅǿƻǊŘǎΩ ǘƻ ǘŜȄǘ 
automatically, without needing 
ǘƻ ΨǘŜŀŎƘΩ ǘƘŜ ƳŀŎƘƛƴŜ 
beforehand

Å¢Ƙƛǎ ǊŜƭƛŜǎ ƻƴ ΨŎƭǳǎǘŜǊƛƴƎΩ 
technology ςwhich groups 
studies which use similar 
combinations of words

ÅVery few evaluations
ÅCan be promising, especially 

when time is short
ÅBut users have no control on the 

terms actually used 



Database creation / curation

ÅIf training data are available, 
it is possible to build a 
classification tool which can 
determine whether a given 
citation is within the scope 
of a database or not

ÅFor simple categorisations ς
such as whether something 
is an RCT or not ς
performance is impressive

ÅThe more data the better

AUC = 0.984143



Risk of Bias assessment

ÅEmerging area; e.g.
ÅRobotReviewer

ÅMillard, Flach and Higgins

ÅTools can accomplish two 
purposes:
ÅIdentify relevant text in 

the document

ÅAutomatically assess risk 
of bias

ÅCan perform very well on 
some dimensions of RoB



Data extraction

ÅRobotReviewercan 
identify phrases 
relating to study PICO 
characteristics

ÅExaCTextracts trial 
characteristics (e.g. 
eligibility criteria)

ÅSystematic review 
found that no unified 
framework yet exists

ÅMore evaluative work 
is needed on larger 
datasets


