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Unstructured data 

80-90% of data exists 

in unstructured 

formats 

Data use 

Less than 1% of the 

worlds data is 

analysed

Systematic review

Most reviews take 

between 6 to 18 

months on average to 

complete

AMR literature

Google Scholar search 

for AMR yielded 1.3 

million (May 2023)

Data challenges and opportunities
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 Evidence synthesis

 Systematic map of Ethiopian livestock disease use case

 LitXpress a Machine Learning tool to accelerate evidence synthesis

 LitXpress application to engineering and law

Louise Donnison, Isla MacVicar, Carys Redman-White (SEBI-L and GAAFS)

SEBI-L mobilises data and generates insights to inform livestock development investment decisions

Andrew Horne, Mattia Opper and Colin Gormley (Edina)

Edina transforming innovative ideas into scalable digital solutions using emerging technologies

Application to the field of AMR and AMU your feedback

Searching for a signal in noise
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Evidence synthesis and maps

Combines information from multiple studies investigating the same 

thing providing a comprehensive view of the totality of the evidence and 

not just a sample of studies

Documented methodologies ensure all actions could be replicated and 

verified, reduces bias and subjectivity to provide more reliable findings 

A good review meets the needs of decision makers, is current and 

timely, readily and widely available

Systematic maps show the big picture, identify gaps in research, help 

reduces waste and guides future research, hypothesis generators
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Search 
terms and 

scope

1 
Protocol

Search 
literature 

databases

2 
Search

Screening 
literature

3 
Screen

Extract 
data

4 

Extract

Write up 
and 

interpret

5

Analyze

Evidence Synthesis pathway

Define research 

question,  

search strategy 

including search 

strings and 

inclusion criteria

Conduct the 

searches and 

collate 

references using 

Endnotes

Screen literature 

for relevance to 

research 

question, Kappa 

test

Unstructured 

data from 

literature input 

into template

Analyse results, 

describe gluts 

and gaps and 

overall findings

6-18 months time consuming 
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Evidence synthesis case study
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Systematic mapping of ruminant infectious 
disease frequency

Systematic map research question

What is the most recent available evidence on ruminant infectious disease frequency and disease-
associated mortality in Ethiopia?

Method described in published protocol to reduce bias 

Tsouloufi, T., Donnison, L., Smyth, K., & Peters, A. (2020). Development of a systematic mapping review 
protocol for the most recent evidence on ruminant infectious disease frequency and disease-associated 
mortality: Ethiopia as a case study. Animal Health Research Reviews, 21(1), 96-102. 

A maps describe the evidence

How much evidence is there? Where is the evidence? How have the studies been undertaken? 
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Searching and Screening literature

ROSE Flow Diagram standard in reporting (like PRISMA)

Bibliographic Databases Organisational Databases
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Ethiopian ruminant disease landscape

Extraction

• Location

• Publications

• Diseases

• Testing

• Study population
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SEBI-L using EAST to mobile evidence products 

Easy Attractive

Social Timely
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Hypothesis
Generator
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litXpress a tool for searching for a signal in noise
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Search 
terms and 

scope

1 
Protocol

Search 
literature 

databases

2 
Search

Screening 
literature

3 
Screen

Extract 
data

4 

Extract

Write up 
and 

interpret

5

Analyze

Evidence Synthesis pathway LitXpress

Define research 

question,  

search strategy 

including search 

strings and 

inclusion criteria

Conduct the 

searches and 

collate 

references using 

Endnotes

Screen literature 

for relevance to 

research 

question, Kappa 

test

Unstructured 

data from 

literature input 

into template

Analyse results, 

gluts and gaps 

and overall 

findings living 

map

Input queries 

and run the task
Review 

screened results

Review dataset 

and clean 

results

Training data Produces a living map – timely evidence
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Years Weeks1.

2.

3. Project Management and Interface

Variety of projects

Future litXpress functionality
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Future litXpress project management interface



LitXpress
expansion to other subject areas 

Making an impact



Engineering 

• As a test case the tool was adapted to a small part of a literature 
review for the Microfluidics department in Engineering

• Microfluidics confirmed the value of the tool



Engineering : Microfluidics

• Key issue is the recognition of Equations within a body of text

• Texts are typically PDFs, and text conversion from PDF breaks on 
encountering an equation

• Recognising equations is a Vision AI problem, rather than an NLP AI 
problem

• Engineering have 200 PhD and 100 Postdoc researchers who are 
expected to run ~2 reviews every three years, each review taking 
~150 hours. Automation could reduce this to ~15 hours, a total time 
saving of 40 person-years in researcher time per year for Engineering 
alone.



Microfluidics



Refugee Law

• Canada is one of the few countries to publish its legal decisions on 
admitting refugees in full

• This is the subject of Claire Barale’s PhD : Enabling ethical human-AI 
reasoning in international law

• Rather than develop a new NLP system Claire is adapting our tool to 
process the Canadian database

• The aim will be to identify automatically anomalous decisions that 
should be appealed



Features 

>>> Other text data:
+ country reports
+ international conventions
+ local regulation, guidelines and laws
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KeywordsFirst page

Dataset



Background

Legal AI – LegalTech

UNHCR, Refworld, https://www.refworld.org/

Chen, D. L., & Eagel, J. (2017, June). Can machine learning help predict the 
outcome of asylum adjudications?. In Proceedings of the 16th edition of the 
International Conference on Artificial Intelligence and Law (pp. 237-240).

Aletras, N., Tsarapatsanis, D., Preoţiuc-Pietro, D., & Lampos, V. (2016). Predicting 
judicial decisions of the European Court of Human Rights: A natural language 
processing perspective. PeerJ Computer Science, 2, e93.

Katz, D. M., Bommarito, M. J., & Blackman, J. (2017). A general approach for 
predicting the behavior of the Supreme Court of the United States. PloS one, 
12(4), e0174698.

Undavia, S., Meyers, A., & Ortega, J. E. (2018, September). A comparative study 
of classifying legal documents with neural networks. In 2018 Federated 
Conference on Computer Science and Information Systems (FedCSIS) (pp. 515-
522). IEEE.

Medvedeva, M., Vols, M., & Wieling, M. (2020). Using machine learning to 
predict decisions of the European Court of Human Rights. Artificial Intelligence 
and Law, 28(2), 237-266.
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https://www.refworld.org/


Next Steps

• Continue to work with Microfluidics before involving Materials, 
moving eventually to a general solution for Engineering

• Develop a tool for Refugee Law document processing, then move to 
automating the search for relevant case law, eventually developing a 
general legal research tool

• Look into offering the potential value of equation processing to 
schools of Physics and Mathematics

• Investigate other interested subjects, and look at larger scale 
collaborations with Cochrane and JISC 



Impact

• Example of a paper 
published in 
Conservation Biology

• Up to 50% of time in 
these cases would be 
saved by automation

• In the order of ~100 
days per review



Impact

• Depending on the review, 50%-90% of the work involved can be 
automated by a machine learning approach

• There is an initial investment of time, often requiring a manual review 
to be shadowed and learnt from

• Impact for any given department performing reviews is likely to be in 
the order of hundreds of days

• Machine accuracy for a well trained classifier is in the order of 5% 
better than human, so quality of results, and therefore research, is 
improved



Impact

• There are many disparate efforts within the Schools to apply ML to  
Systematic Reviews, however they are poorly funded and require 
individuals familiar with ML to run them. There is significant 
duplication of effort

• Review time that is automated away leads directly to researchers 
being able to spend more time on actual research – substantially 
increasing research output for the University of Edinburgh

• Systematic Review is a necessary step before conducting research, 
and is viewed as a barrier to initiating research. Reduction in the size 
of the barrier means more, better research will be initiated
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AMU and AMR, litXpress a tool for 
searching for a signal in noise
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AMR and litXpress
Run query on PubMed ‘Poultry AND antibiotic* and *Intensive’ : 3 errors, 74 low confidence, 26 excluded

Example paper: Antimicrobial resistance among Campylobacter spp. strains isolated from different poultry 
production systems at slaughterhouse level

Labels: Species, Disease, Study date, Sample
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www.menti.com

Code 1600 1042

http://www.menti.com/


sebiadmin@ed.ac.uk


