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• EPPI Centre at University College 
London (UCL)

• Methods for systematic reviews and 
other forms of evidence synthesis ➔
policy & practice decisions

• Automation tools and new 
technologies for increasing the 
efficiency of rigorous systematic 
review and evidence synthesis 
processes (≠ ‘rapid reviews’)

About me



https://eppi.ioe.ac.uk/cms/er



About you

• Ever seen EPPI Reviewer?
• Ever used EPPI Reviewer?
• Regular user of EPPI Reviewer?
• Ever seen or used OpenAlex tools?



Outline

1. Introduce OpenAlex tools (~15 mins)
2. Demonstrate OpenAlex tools for updating an IQWiG evidence search (~30 

mins)
3. Try to answer your questions! (~15 mins)



• Identify, appraise and synthesize all the evidence (research 
studies) that meets pre-specified eligibility criteria to answer a 
specific research question

• Explicit, systematic methods aimed at minimising bias, to produce 
more reliable findings to inform decision-making

• Stages of the SR process:
o Formulating questions and eligibility criteria 
o Searching for eligible studies 
o Selecting eligible studies 
o Coding included study characteristics & extracting data
o Assessing risk of bias / quality of included studies 
o Synthesising data from included studies
o Assessing certainty of evidence
o Interpreting results and summarising findings 

Systematic reviews

This Photo by Unknown Author is licensed under CC BY

https://scherlund.blogspot.com/2015/06/the-emerging-science-of-human.html
https://creativecommons.org/licenses/by/3.0/


• Identify and describe a representative majority of (almost all) the 
evidence that meets pre-specified eligibility criteria to provide an 
overview of a broad area of research

• Use explicit, systematic methods aimed at minimising bias, to 
produce more reliable findings to inform decision-making

• Stages of the mapping (EGM) process:
o Formulating questions and eligibility criteria 
o Searching for eligible studies 
o Selecting eligible studies 
o Coding included study characteristics & extracting data
o Assessing risk of bias / quality of included studies ???
o Synthesising data from included studies
o Assessing certainty of evidence
o Visualising results and summarising findings 

Evidence and gap maps
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• Conventional evidence synthesis production processes, 
undertaken manually, are time and resource intensive

• They can therefore take a long time to produce, making it 
difficult to ‘land’ evidence at the ‘point’ of decisions

• Findings can also become quickly out of date - especially 
where bodies of evidence are rapidly emerging

• More efficient = reducing time and costs, while 
maintaining rigor and reliability  (≠ ‘rapid reviews’) 
‘earning the grounds for the evidence claims’

Automating evidence synthesis



• Increasing awareness of the need to keep 
evidence synthesis up to date 

• Evidence is rapidly emerging, current knowledge is 
uncertain, new research might change policy or 
practice

• Requires continual evidence surveillance 

• Need for living evidence synthesis (capacity and 
tools!) was highlighted during the COVID-19 
pandemic

Keeping living reviews & maps up to date

This Photo by Unknown Author is licensed under CC BY
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https://eppi.ioe.ac.uk/cms/Projects/DepartmentofHealthandSocialCare/Publishedreviews/COVID-
19Livingsystematicmapoftheevidence/tabid/3765/Default.aspx



Enablers of a new generation of digital (living) 
evidence synthesis tools

Increased availability of 
open access research

Increased computing power 
(both memory + compute)

Advances in machine 
learning technology



Automation ≍ semi-automation



Standard 
information 

retrieval 
workflow for 
updating an 

(L)SR



Automation tools for study identification



Large ‘network graph’ dataset comprising >250M 
bibliographic records of research articles from across 
science

Open access – updated daily

Close-to-comprehensive coverage of journal articles

Key gaps for SRs and related 
use scenarios

Trials registry records
Conference abstracts

Dissertations and Theses
Grey literatureThis Photo by Unknown Author is licensed under CC BY
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https://openalex.org/stats



https://openalex.org/about
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Automation tools for study identification



Automation tools for study identification



OpenAlex methods research questions

1. Does OpenAlex contain the study reports we need to identify for 
systematic reviews, maps and other evidence syntheses? (Recall)

2. Can we use OpenAlex to efficiently identify the study reports we need 
for systematic reviews, maps and other evidence syntheses? 
(Precision)



OpenAlex = A large knowledge graph for open access research



Knowledge graphs for open access research



Knowledge graphs for open access research

Report (‘Work’) 1 Report (‘Work’) 2



Knowledge graphs for open access research

Report (‘Work’) 1 Report (‘Work’) 2

‘Gout’



OpenAlex = A large knowledge graph for open access research

docs.openalex.org



OpenAlex = A large knowledge graph for open access research



OpenAlex methods research questions

1. Does OpenAlex contain the study reports we need to identify for 
systematic reviews, maps and other evidence syntheses? (Recall)

2. Can we use OpenAlex to efficiently identify the study reports we need 
for systematic reviews, maps and other evidence syntheses? 
(Precision)



OpenAlex methods research questions

1. Does OpenAlex contain the study reports we need to identify for 
systematic reviews, maps and other evidence syntheses? (Recall)

2. Can we use machine learning tools to exploit the network graph and 
text features of OpenAlex records to efficiently identify the study 
reports we need for systematic reviews, maps and other evidence 
syntheses? (Precision)



OpenAlex auto-update model for continual updating of larger Cochrane Reviews

doi.org/10.2139/ssrn.4406117



Automated OpenAlex searches with other ML tools for continual updating of a living 
map of COVID-19 research

doi.org/10.12688/wellcomeopenres.17141.1



Further rigorous evaluations needed spanning a wide range 
of (L)SRs and (living) maps!



OpenAlex tools in EPPI Reviewer

See eppi.ioe.ac.uk/cms/Default.aspx?tabid=3754 for further details





OpenAlex and ML tools for automated study identification

OpenAlex Tools





devblogs.microsoft.com/ise/developing-and-deploying-a-recommender-model-for-continuous-systematic-literature-reviews

Auto-update



doi.org/10.2139/ssrn.4406117

Auto-update – ML model technical details



Auto-update – ML model technical details

devblogs.microsoft.com/ise/developing-and-deploying-a-recommender-model-for-continuous-systematic-literature-reviews





Network graph search – three modes







https://www.iqwig.de/en/projects/v22-06.html

• Recent IQWiG evidence search for the S3 guideline on diagnosis 
and treatment of gout (v1.0)

• Search is for diagnosis (not treatment): reports of studies of 
accuracy of various procedures for diagnosing gout among adult 
patients with suspected gouty arthritis

• Conventional searches for primary studies:
o Ovid MEDLINE(R) ALL 1946 to April 21, 2023
o CENTRAL (The Cochrane Library): Issue 4, April 2023
o 2 x CTRs

• Hypothetical use scenario = Update this evidence search using 
OpenAlex tools only: April 2023 to present day



https://www.iqwig.de/en/projects/v22-06.html



https://www.iqwig.de/en/projects/v22-06.html



• Email: i.shemilt@ucl.ac.uk 

• Profile: profiles.ucl.ac.uk/56390-ian-
shemilt

• EPPI Centre: eppi.ioe.ac.uk/cms

• EPPI Reviewer: eppi.ioe.ac.uk/cms/er
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GPT-4 auto-coding in EPPI Reviewer for eligibility screening 
•eligibility_decision_is_included_criterion_a1: 

boolean // Is this a report of a primary research 
study?

•eligibility_decision_is_included_criterion_a2: 
boolean // Is this a report of a systematic 
review?

•eligibility_decision_is_included_criterion_a3: 
boolean // Is this a report of a living systematic 
review?

•eligibility_decision_is_included_criterion_a4: 
boolean // Is this a report of a meta-analysis?

• ~82-85% agreement vs. human decisions (n=100)
• Recall ~0.95-0.98 

• Precision ~0.86-0.87



https://eppi.ioe.ac.uk/cms/er







https://www.qub.ac.uk/sites/TheNorthernIrelandNetworkforTrialsMethodologyResearch/SWATSWARInformation/Repositories/SWARStore/



1. To assess the effectiveness and efficiency of conducting automated 
searches of the OpenAlex dataset – using OpenAlex tools in EPPI-Reviewer –
compared with conventional electronic searches of multiple literature 
databases, for continual or regular updating of (living) systematic reviews.

2. To assess the effectiveness and efficiency of using bespoke, binary 
machine learning classifiers – trained, calibrated, evaluated and deployed 
using machine learning tools in EPPI-Reviewer – to automatically exclude 
some records prior to the citation (title-abstract) screening stage, compared 
with screening all citations, for continual or regular updating of (living) 
systematic reviews.

New SWAR Registration – Forthcoming (Draft)
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