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METHODOLOGY ARTICLE

The development of software to support multiple
systematic review types: the Joanna Briggs Institute
System for the Unified Management, Assessment and

Review of Information (JBI SUMARI) Disclaimer:
Product developer (once
s, A
'The Joanna Briggs Institute, The University of Adeloide, Adelaide, South Australia, ‘Farrow Norris, Sydney, Australic u pon a tl m e)

Not an Al or ML expert

Aim: Systematic reviews play an important role in ensuring However,
systematic reviews can be laborious to undertake and as such software has been devek:pcd to assist in the conduct
and reporting of systematic reviews. The Joanna Briggs Institute and its collaborating centres consist of thousands of
researchers, academics and clinicians across the globe conducting systematic reviews of various types. To support
them in their work, modern software and online tools are required. Our aim was to develop a software program to
support systematic reviewers across the globe.

Maethods: A working party was formed with extensive consultation with members of the Joanna Briggs Collabora-
tion focusing on ideal features of a software program to support systematic reviews. The new systematic review
software was built using an agile methodology and designed to be a modem web application.

Results: The new systematic review software, the Joanna Briggs Institute System for the Unified Management,
Assessment and Review of Information (JBI SUMARI), was successfully developed through an iterative process of
development, feedback, testing and review. The software is now available (https://www.jbisumari.org/) and supports
the entire systematic review process for different types of systematic reviews.

Conclusions: An agile software development approach combined with wide consultation and user testing can

facilitate review sof design and This new softy support reviews and .
guideline developers to create systematic reviews for a diverse range of questions. Eﬁ!w
U

Key words: Joanna Briggs Institute, meta-analysis, software, systematic review
THE UNIVERSITY
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Interests/Disclosures/Overview

..l use Al all the time*
Our team use Al to assist in guideline development (with checks and oversight)
- Creation of health outcome descriptors
- SWAR of Al supported searching, screening and selection
- Support integrity checking
- Double check RoB assessments
- Plain language conversions
- Wording of survey preambles
- Check R code

+++++

*note: no Al was used in the development of this presentation (except where
credited) — | am accountable for all mistakes/errors and terrible formatting in this... 5
presentation PADELAIDE
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Challenges in Synthesis and
Guidelines

THE UNIVERSITY
ADELAIDE
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The Evidence Synthesis Family

Joumnal of Clinical Epidemiology

A scoping review identifies multiple er
Wﬁss’qm bt o e Systematlc reviews Mixed methods reviews

Qualitative evidence synthesis
Realist synthesis Umbrella/Overviews Reviews
o gaarifying differences between review designs
Systematic Reviews a n d m O re ' d methods

All in the Family: systematic reviews, rapid ®—
reviews, scoping reviews, realist reviews,
and more




Types of Systematic Reviews

s BMC Medial Research
1. Interventions/Effectiveness Methoddlogy
2. Qualitative/Experiences
3. Costs/Economic Evaluations What kind of systematic review should | @
& ProvalenceorIncicence e e e L e
5. Diagnostic Test Accuracy medical and health sciences
6. Etiology and Risk Bty M @ oy e o s e e
7.  Policy/Opinion e
8. Measurement properties
9. Prognostic

10. Methodological
11. Preferences and values
12. Animal/bench studies

idence-based healthcare, Que: v
..and more! @
po~ 4
THE UNIVERSITY
#ADELAIDE
| Task | Description || Classification
1. formulate Decide on the research question of the
review quesnon review.
]
2. find prevtous Search for SR that answers the same
question. :
3 wmal the Provide an objective, reproducible, o SYStematlc review automation tEChnc,Iogles
DTUIUCU‘ sound methodology for peer review. Gu 2 py en Choong, Adam Dunn, Filippe Galgani & En
4. devuse search Decide on databases and keywords to Cite this article
strategy find all relevant trials.
I
Aim to find all relevant citations even if
e irrelevant ones included. |:|
identical citations. || retrieval
Based on titles and abstracts, remove
definitely-irrelevant trials.
8. abtain full Download, request copies from authors, J———
text inter-library loans, etc. PP

9. screen full
clacnid Exclude irrel nt tria
text

Follow citations from included trials to
find additional trials.

-I 10. snowhball
+
| 11. extract data

Extract outcome numbers and associate
with trial arm.

+
12. synthesize Convert extracted data to common
data representation (usually average and SD).

_I 13. re-check Repeat the search to find new literature
lit published since the initial search.

)

THE UNIVERSITY
#ADELAIDE

Statistically combine the results from all ||

| 14, meta analyze | included trials.

i
| 15. write up

; | Produce and publish the final report. || write-up
review
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Issues and Challenges in Evidence Synthesis

Approximately 80 reviews a day
Duplication/Redundant reviews

Poor quality/poorly reported

No impact in practice

Costly and time consuming

Out of date by the time they are completed

No apk~owbdb-=

Incorrect approach/methods for the question

(Hoffman 2021, Mgller 2018, loannidis 2016, Page 2016, Munn 2018) @
po~ 4

THE UNIVERSITY
#ADELAIDE
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Ensuring high quality and efficient

development of trustworthy guidelines
Planning and production - GIN McMaster checklist GRADE
Handbooks and guidance - NHMRC, GRADE
Reporting standards — RIGHT P — _
Evaluate trustworthiness of a gwdelme AGREE } O ! 4

Handbook
“Guideline
Be

AGREE Il

Platform

Networking, registering guidelines, collaboration - GIN  GIN
Adapt and adopt — GRADE Adolopment e m

Software - GRADEPro, MAGICApp, Covidence [\/]aicicn ‘

eeeee

@
Engagement with community — MuSE/ GIN Public == = :i‘ MUSE

For education and training — INGUIDE g\( i

THE UNIVERSITY
#ADELAIDE
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Guidelines - Costly and timely

Systematic reviews average 67.3 weeks
(Borah 2017)

Average guideline takes 18-30 months
(NHMRC)

Costs up to approximately 1 million AUD,
USD $775000, 5 million CNY (HMRc)

Countless person hours

BM]) Open

Analysis of the time and workers
needed to conduct systematic reviews
of medical interventions using data
from the PROSPERO registry

Rohit Borah,"# Andrew W Brown,>* Patrice L Capers,>* Kathryn A Kaiser™*

ABSTRACT
o Objectives: To summar

Strengths and limitations of this study

se lgistcal aspects ofrecanty

= This study provides an updated estimate
time and effort requied o conduct and
a systematc review using a large Sample

2

the
Intemational Prospecive Registerof Systematic Reviews

{

s

rcenty published. reviews across 3 varety of
topcs of medical nteventons.

= The stugy is it by incomplete rsportg in
both soures of the data—ihe revew regisy

195
onzsis egistered and complted eviews (status from the

nd time ofour Search (1 July 2014).

012545,

Revea 21 Orober 2016 u

sul
projct and publish the eview was 67.3 wesks

Project planning

The process of developing a guideline can be long and complex — it needs good organisation and planning to be successful

Project planning
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Guidelines - Inefficient

Much duplication in effort
Lack of automation

Hesitancy to adopt systematic
review and guideline development
tools

Lack of collaboration and sharing

Annals of Internal Medicine

Developing Guidelines Before, During,
and After the COVID-19 Pandemic

Author, Artich

1d Disclosure Information
https://doi.org/10.7326/M20-4907

“The process of developing trustworthy
recommendations has often been plagued
with inefficiencies, redundancies,
duplication, and a lack of collaboration and
sharing. “

“Members of the guideline and evidence-

based health care communities have been

working for years to improve this poorly

functioning evidence ecosystem, yet the

underlying collaborations, tools, and

processes for wholescale efficiencies in the

translation of evidence into practice were

not widely established when the COVID-19 1 sy
pandemic began.” FADELAIDE
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Global Evidence Summit

Using evidence. Improving lives.

Global
Evidence
Summit 2024

15

Should Al replace humans in evidence
synthesis?

Affirmative

[ R

42!

||||||||||||

ADELAIDE
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Agenda

Al and automation — a historical perspective
How Al works

Tools and uptake

What can’t Al replace

Workflows and considerations

)

THE UNIVERSITY
#ADELAIDE
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Timeline of Systematic Reviews
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Timeline of Systematic Reviews

1753 1904 1976 1910s 1992 g 1992 1995 1396 2000 2002 2010 20m 2014 2021

Timeline of Systematic Reviews

Treatise of
the Scurvy

1753 1904 1976 1910s 1992 g 1992 1995 1996 2000 2002 2010 20m 2014 2021




Timeline of Systematic Reviews

Treatise of
the Scurvy

Pearson statistically
combines studies on
typhoid vaccine

21

Timeline of Systematic Reviews

T
Treatise of Glass coins
the Scurvy the term

‘meta-analysis’

Pearson statistically
combines studies on
typhoid vaccine
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Timeline of Systematic Reviews

Glass coins
theterm
‘meta-analysis’

Treatise of
the Scurvy

SPECIAL ARTICLE

Pearson statistically
combines studies on
typhoid vaccine

Early exemplar

NG THE USE OF ANTICO/

AL WENCE FA
systematic reviews MYOCARD
conducted

TS 1N THE HOSPITAL PHASE OF AGUTE.
ARCTI

23

Timeline of Systematic Reviews

i
Treatise of Glass coins Evidence-based
the Scurvy the term medicine coined by
‘meta-analysis’ Gordon Guyatt

Pearson statistically
combines studies on
typhoid vaccine

Early exemplar
systematic reviews
conducted
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Timeline of Systematic Reviews

Glass coins
theterm
‘meta-analysis’

Treatise of
the Scurvy

Evidence-based
medicine coined by
Gordon Guyatt

Pearson statistically
combines studies on
typhoid vaccine

Early exemplar
systematic reviews
conducted

Cochrane
Collaboration
Established

25

Timeline of Systematic Reviews

i@
[1A
Treatise of Glass coins

the Scurvy the term
‘meta-analysis’

Evidence-based PICO
medicine coined by framework
Gordon Guyatt proposed

Pearson statistically
combines studies on
typhoid vaccine

Early exemplar
systematic reviews
conducted

Cochrane
Collaboration
Established
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Treatise of
the Scurvy

Timeline of Systematic Reviews

Glass coins
theterm
‘meta-analysis’

Evidence-based
medicine coined by
Gordon Guyatt

PICO
framework
proposed

Pearson statistically
combines studies on
typhoid vaccine

Early exemplar
systematic reviews
conducted

Cochrane
Collaboration
Established

S?E'Q

JBI Established

27

Treatise of
the Scurvy

Timeline of Systematic Reviews

GRADE

/)

[1A

Glass coins Evidence-based PICO GRADE

the term medicine coined by framework Working Group
‘meta-analysis’ Gordon Guyatt proposed Established

2002 2010

Pearson statistically Early exemplar Cochrane 1Bl Established
combines studies on systematic reviews Collaboration
typhoid vaccine conducted Established

28




Timeline of Systematic Reviews

Treatise of Glass coins Evidence-based PICO GRADE
the Scurvy the term medicine coined by framework Working Group
‘meta-analysis’ Gordon Guyatt proposed Established

Pearson statistically Early exemplar Cochrane JBI Established Guidelines

combines studies on systematic reviews Collaboration International
typhoid vaccine conducted Established Network
Formed

Sjgw

Guidelines
International
Network

29

Timeline of Systematic Reviews

ome PPRESUA STATEMENT ExTEoN TRANSLATIONS

T — T Welcome to the Preferred Reporting ltems
B G RA D E for Systematic Reviews and Meta-
Treatise of Glass coins Evidence-based PICO GRADE PRISMA
the Scurvy the term medicine coined by framework Working Group Published
‘meta-analysis’ Gordon Guyatt proposed Established

2002 2010 20m

Pearson statistically Early exemplar Cochrane JBI Established Guidelines
combines studies on systematic reviews Collaboration International
typhoid vaccine conducted Established Network

Formed

Guidelines
International
Network
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Timeline of Systematic Reviews

Treatise of

Glass coins Evidence-based PICO GRADE PRISMA
the Scurvy the term medicine coined by framework Working Group Published
‘meta-analysis’

Gordon Guyatt proposed Established

Pearson statistically
combines studies on
typhoid vaccine

Early exemplar
systematic reviews
conducted

Cochrane
Collaboration
Established

Sjgw

IBI Established Guidelines
International
Network

Formed

PROSPERO
launched

o
& ——E

PROSPERO

Guidelines
International
Network

International prospective register
of systematic reviews.

31

Timeline of Systematic Reviews

i
Treatise of Glass coins Evidence-based PICO GRADE PRISMA Julian H Elliott
the Scurvy the term medicine coined by framework Working Group Published Living Systematic
‘meta-analysis’ Gordon Guyatt proposed Established Reviews proposed

2002 2021

Pearson statistically
combines studies on
typhoid vaccine

Early exemplar
systematic reviews
conducted

Cochrane
Collaboration
Established

JBI Established Guidelines
International
Network

Formed

Guidelines
International
Network

PROSPERO
launched
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Timeline of Systematic Rev

PICO
framework
proposed

Evidence-based GRADE
medicine coined by

Gordon Guyatt

Glass coins
theterm
‘meta-analysis’

Treatise of
the Scurvy
Established

Early exemplar
systematic reviews
conducted

Cochrane IBI Established
Collaboration

Established

S%R >

Pearson statistically
combines studies on
typhoid vaccine

Working Group

GIN

iews

PRISMA
Published

Julian H Elliott
Living Systematic
Reviews proposed

PRISMA 2020
published

PROSPERO
launched

Guidelines
International
Network
Formed

Guidelines
International
Networ]
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Timeline of Systematic Rev

Early review specific tools
RevMan (1994)

SUMARI) 2002

Statistical software

Pre-tools Clunky but beneficial

iews

The
future...

1904 1976 1992 g 1992 1995 1996 2000

1753

Early Tools
Reference management (80s)
Online Searching databases

The automation of systematic reviews

‘Would lead to best currently available evidence at the push of a button

Guy Tsafnat senior research feliow’, Adam Dunn research fellow', Paul Glasziou professor’, Enrico
Colera professor’

2002

2010 20m 2014 2021

Explosion in tools
SR Toolbox (2014)

Interoperability (to an extent)
More automation

Improved features

Better Ul

Mass use

Efficiency improvements

34
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Responsible Al in Evidence Synthesis (RAISE):

Selection process

v i ¥ P ;
guidance and recommendations »SYSE item 8. Specify the me
the review, including b
retrieved, whether the

Contributars; Ne i
Date created: 2024.08-30 04:37 AM | Last Updated: 2024-10-04 03:36 AM tools used in the proce
Category: ©@ Project Hl ....concoection
Wik 7 rocess ind abs
ngly,a
Welcome to the home page of this project to develop guidance and recommendations for the or example, whether ingor
responsible use of Al in evidence synthesis! i ingdes

e

Papers for the project can be found here, along with links for your feedback iments were used to ox3).,
Please follow th; pen the f xdfori

»rm to give feedback on the draft guidance. (We are following the
ICMJE guidelines for determining authorship, so usually expect to be able to acknowle.

Files z

QFiter i
Name A v Modified A v
© Responsible Al in Evidence Synthesis (RAISEY guidance and reco..

- g3 OSF Storage (Germany - Frankfurt)

B Responsible Al in Evidence SynthEsis v.0.9.pdf 2024-09-10 09:25 PM

were applied to remove records.

" e

- If machine learning algorithms were used to prioritise screening (whereby unscreeneu icu
ordered based on screening decisions), state the software used and provide details af anv 4
(for example, screening stopped altogether leaving some records to be ex ,_ applicable,
alone, or screening switched from double to single screening once a pre-s
consecutive records was eliminated).

automation ¢

ssifier), either to

Data collection process

Item 9. Specify the methods used to collect data from reports, including how many

reviewers collected data from each report, whether they worked independently, any
for ining or

details of au

data from study investigators, and, if applicable,

3 tools used in the process

Explanation: Authors should report the meth
readers t the potential for @rrors in the

data from reports of included studies, to enable

55

Essential elements

rthow many o orked independent]

not ffor example 25 used (0 resolv

rocesses used to.obtain of confirm relevant data fre h as how they were

ta were SoUBht, and Success in ODLINING the nec

~ Cochrane has launched
a new Al policy

35

DRAFT Version 3.1: 13 March 2026

Responsible use of Al in Evidence
Synthesis (RAISE 2026) 3: selecting and
using Al evidence synthesis tools

Contributing authors and other author details: as per recommendations poper (‘RAISE 1°)

How to cite

Thomas J, Hair K, Noel-Storr, A. et al. Responsible use of Al in evidence SynthEsis (RAISE): selecting
and using Al evidence synthesis tools (version 3.1; updated 13 March 2026). In: Open Science
Framework [https://osfio/], Washington DC: Center for Open Science. DOI
10.17605/0SF.I0/FWAUD (accessed XXX via https://osf.iofcqa82).

Responsible use of Al in Evidence
Synthesis (RAISE 2026) 1:
Recommendations for practice

DRAFT FOR CONSULTATION AND REVISION Version 3. 13 March 2026

Responsible use of Al in Evidence
Synthesis (RAISE 2026) 2: building and

evaluating

Al evidence synthesis tools

Contributing authors and other author details: as per recommendations paper (‘RAISE 1°)

How to cite

Thomas J, Hair K, Noel-Storr, A. et al. Responsible use of Al in evidence SynthEsis (RAISE 2026):
building and evaluating Al evidence synthesis tools (version 3; updated 13 March 2026). in: Open
Science Framework [https://esf.io/], Washington DC: Center for Open Science. DOI
10.17605/05F 10/ FWAUD (accessed XXX via https://osf.io/cqa82)

Authors: James Thomas [1,2], Kaitlyn Hair [1], Anna Noel-Storr [3], Michelle Angrish [2, 4],

Edoardo Aromataris [5], Lisa Askie, [6], Rigmor C Berg(7, 8], Yuan Chi [9, 10], AJustin Clark[2,

11), Declan Devane [12], Emma McFarlane [13], Isabel Fletcher [14), Gerald Gartlehner [15, 16],

Jonas Goretzko [17), Neal Haddaway (18], Raouf Hajji [19], Pawet Jemioto [2, 20], Zoe Jordan

[5]. Justine Karpusheff [21], Isabel Kempner [22], Wojciech Kusa [2, 23], Claudia Lenkewitz [17],

Biljana Macura [24, 25], Laurenz Mahlanza-Langer [26], lain } Marshall[27], Joerg ] Meerpohl
[28, 29), Samer Mheissen [30], Jan Minx [31], Will Moy [32], Andrew A. Rooney [33], Ashrita
Saran [34], Birte Snilstveit [35], Rene Spijker [2, 36], Marion Spring [13], Vickie R. Walker [2,33],
Ella Flemyng [3]

)

THE UNIVERSITY
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Cochrane Database of Systematic Reviews Editorial

Position statement on artificial intelligence (Al) use in evidence
synthesis across Cochrane, the Campbell Collaboration, JBI and the
Collaboration for Environmental Evidence 2025

Ella Flemyng, Anna Noel-Storr, Biljana Macura, Gerald Gartlehner, James Thomas, Joerg J. Meerpohl, Zoe Jordan, Jan Minx,
Angelika Eisele-Metzger, Candyce Hamel, Pawet Jemioto, Kylie Porritt, Matthew Grainger Authors' declarations of interest

Version published: 11 November 2025
https://doi.org/10.1002/14651858,ED000178

Based on RAISE, Cochrane’s position statement outlines four expectations for evidence

Keymessages| synthesists using Al2:
1. Evidence synth
use artificial in 1. You are ultimately responsible for your research, including the decision to use Al and how it is

2. Cochrane, the used

the aims of the 2. You can use Al provided you can demonstrate it will not compromise the methodological rigour

alfameworkfg or integrity of your synthesis
synthesis ecosystem.

; ; . 3. Al use should be fully and transparently reported
3. Evidence synthesists developing and p

Collaboration for Environmental Evidel 4. Al should be used with human oversight
compromise the methodological rigou
4. Al and automation in evidence synthes) Expectations 1 and 2 are where you assess an Al tool to help make an informed decision on
5. Any use of Al or automation that makey  Whether to use it. But what steps do you need to take to do that?
synthesis report.

6. Al tool developers should proactively ensure their Al systems or tools adhere to the RAISE recommendations so we have clear,

po~ 4
p and publicly available information to inform decisions about whether an Al system or tool could and should be :J'KISEIIY/E\RISIIDTE

used in evidence synthesis.

Table 2: The CESAR project's stopping boundaries and decisions rules for interim analyses

Futility b daries Non-inferiority margins
Performance metrics (point estimate) (Upper limit of 95% C1)* Decision rules
Screening
s Stop if either
Sensitivity <80% <95% .
boundary is crossed
Specificity (for full-text Stop if either
‘ <50% <60% ;
screening only) boundary is crossed

Data extraction

Stop if either

Sensitivity <92% <97% )

boundary is crossed
. . Stop if either

Major error proportion >3% >2% P

boundary is crossed
Usability
System usability scale Stop if threshold is
<57 <75
(score) not met

=
Right tool, right job: deciding when to not use
an Al tool

Moeedy.Sume 1508 + By Fla Ty, Cocheana’y Hesd of idor s Pokey st Rraarch ltegrty
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How LLMs Work

Generative Al (LLMs) provide a statisdical representation of language — in contrast to human reasoning

o Text input Patterns learned Statistical prediction o Generated & Key limitations
from vast amounts of likely next words response

of language data

' '
£
@ " ¢ !)_ Rule based calculations
[ ] o @ include WD 62% Regular exercise
L i . o o2 soe | @ improve BN 21% can improve
| D _

; w %o o o ° mp oo support @ 8% fr_“_'fi‘c_a_l_h_ej’lt_fi’_, /Y. | Don'talways like uncertainty, nuance
What are the Y P ceee § boost mood, and a8
benefits of ‘ e o o ° L S o reduce stress.
regular exercise? | e e ® 0 i 2 2
J (] \
‘/ ! A, | Unclear decisions
@ Trained on billions of The model predicts the most
= words and sentences likely next words based on
W from diverse sources. patterns, not understanding y )
or reasoning. / ! A Makes up fake information / hallucinates
@ LLMs predict language patterns, not think. a |
They generate responses based on statistical likelihood, A | Perpetuates structuralbias,
. . . =5
not consciousness, intent, or real-world understanding. stereolypes, gtc
L J
*made with ChatGPT
39
If we use Al...
Summary Table of Common Parameters
Parameter ¢ Goal Lower Setting Higher Setting Behavior
Behavior
Temperature Creativity/Randomness  Factual, repetitive Creative, risky
Top-P (p) Diversity of word Limited, safe choices Diverse, broad
choice vocabulary
Top-K Limit potential words Highly restrictive Broad, risky
Presence Topic variety Repetitive topics Introduces new topics
Frequency Sentence structure Exact repetition Varied phrasing kst

DELAIDE

40




41

Goal @ Temperature Top-P Penalty
Factual / Coding Low (0.2) Low (0.1) Low
Standard Chat Medium (0.7) High (0.9) Medium
Creative Writing High (1.0+) High (1.0) High
)
THE UNIVERSITY
#ADELAIDE
| Task | Description || Classification
1. formulate Decide on the research question of the
review quesnan review.
]
2. find prevtous Search for SR that answers the same
question. :
3. wmal the Provide an objective, reproducible, T SYStematlc review automation tEChnc,Iogles
DTUIUCU‘ sound methodology for peer review. Guy Teafnat &, paul Gla fiew Keen Choong, Adam Dunn, Eiligpe Galgani & Enri
4. devuse search Decide on databases and keywords to Systematic Reviews 3, Article number: 74 (2014) | Cite this article
strategy find all relevant trials. i
I
Aim to find all relevant citations even if
e irrelevant ones included. |:|
identical citations. || retrieval

Based on titles and abstracts, remove
definitely-irrelevant trials.

| 8. obtain full appraisal

Download, request copies from authors, ||
text

inter-library loans, etc.

9. screen full
Exclude irrelevant trials.
text

Follow citations from included trials to
-I 10 snowbal find additional trials.
¥
11. extract data Extract outcomAe nu!-nbers and associate
with trial arm.
1

+
12. synthesize Convert extracted data to common
data representation (usually average and SD).

Statistically combine the results from all
included trials.

W

*
_I 13. re-check Repeat the search to find new literature
lit published since the initial search.

| 14, meta analyze |

|
| Produce and publish the final report. || write-up

3
| 15. write up
review

)

THE UNIVERSITY
#ADELAIDE
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Automation and Machine Learning as a solution
6 Free Astonis
(-

s /TWARNING!!

e @Gis @ @
S
i" I @ Mushtagq Bilal, PhD

> CONNECTING Most Al apps for academic research require a paid subscription. Not
Youtube everyone can afford them.

decearchers

Knowledge
Maps

Note-taking

< Glasp

Reading
Papers

x€nagoRread

7 January 2 So,team of researchers in Germany built ORKG. o Wit B

.
8:00 PM waiaysia: It's a free Al app you can use to supercharge your literature review.

o es, Here's how to useiit:
REGISTER NOW

Automation tools to support undertaking
scoping reviews

The International Collaboration for

The Vienna Principles

. Systematic reviews involve multiple tasks, each with different issues, but all must be

Automation of Systematic Reviews improved. )
2. Automation may assist with all tasks, from scoping reviews to identifying research gaps as
(ICASR) has put forward a set of well protocol development to writing and dissemination of the review.
. . 3. The processes for each task can and should be continuously improved, to be more efficient
principles for researchers to use and more accurate.
. . . 4. Automation can and should facilitate the production of systematic reviews that adhere to
automation for SYStematlc reviews high standards for the reporting, conduct and updating of rigorous reviews.
5. Developments should also provide for flexibility in combining and using, e.g. subdividing or

merging steps and allowances for different users to use different interfaces.

highlighting that automation has the
pOtential tO facilitate the prOdUCtion Different groups with different expertise are working on different parts of the problem; to
improve reviews as a whole will require collaboration between these groups.
of systematic reviews that adhere to 7. Every automation technique should be shared, preferably by making code, evaluation data
. . and corpora available for free.
hlgh standards for the reportlng, . All automation techniques and tools should be evaluated using a recommended and
conduct, and updating of rigorous

replicable method with results and data reported.
reviews.
ICASR L)

THE UNIVERSITY
#ADELAIDE

o

o0

International Collaboration for the Automation of Systematic Reviews
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SR tools, automation, streamlining

| Covdmmor 105
Clinical Epid 021} S0-94 Hovaw Managn Revhan ar
ORIGINAL ARTICLE ey n
Systematic review automation tools improve efficiency t a0
knowledge impedes their adoption: a survey [Ea—— 62
Anna Mae Scott™, Connor Forbes®, Justin Clark®, Matt Carter”, Paul IR a5
Zachary Munn"
S Instinuse for Evidence-Based Healthcare. Bond University, Gold Coast, Australia ES—_" L4
®JBI, Faculty of Health and Medical Sciences, The University delaide. Adelaide, Australia
Accepted 30 June 2021: Available online 7 July 2021 Poleicn
PP R iower n

Abstract Senumanc Reve Acomesnon 1w

Objective: We investigated systematic review automation 1ool use by systematic reviewers, health technolo,
guideline developerst. RebcRodews 14

Study design and setting: An online, 16-question survey was distributed across several evidence syntl

1 and guideline P ¥ ions. We asked the respondents what tools they use and aband: wacicae 13

do they use the tools, their perceived time savings and accuracy. and desired new tools. Descriptive statistics
resulis. SRA Mg (Enorces reen 11

Results: A total of 253 respondents co eted the survey: 89% have used systematic review aulomation
whilst screening (79%). Respondents’ “top 3" tools included: Covidence (45%), RevMan (35%), Rayyan and { werogrze: 11
most commonly abandoned were Rayyan (19%), Covidence (15%). DistillerSR (14%) and RevMan (13%). Too
increased accuracy (54%). Respondents taught themselves 10 how 1o use the tools (72%); lack of Knowledge  wond Frasumny Ansyser | 11
bartier to tool adoption (S15). New ool development was suggested for the searching and data extra

Conclusion: Automation tools will likely have an increasingly important role in high-quality and i
required in training and dissemination of automation tools and ensuring they meet the desirable features of tho_ . _
reviews.  © 2021 Elsevier Inc. All rights reserved.

Porcontage (%) out of 211 Responderts
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Table 2. Speed and accuracy improvement from automation tool use

How much time do these tools save?

Time saved N (%) of 184 responses
Saves a lot of time 67 (36%)

Saves some time 81 (44%)

Neutral 28 (15%)

Costs some time 6(3%)

Costs lots of time 2(1%)

Do the tools improve the accuracy of the systematic review/HTA/CPG?

Accuracy N (%) of 185 responses
A lot of improvement in accuracy 50 (27%)

A little improvement in accuracy 50(27%)

Neutral 82 (44%)

Lose some accuracy with using the tools 3(2%)

Lose a lot of accuracy with using the tools 0(0%)

Abbreviations: HTA, health technology assessment; CPG, clinical practice guideline.
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Table 3. Factors preventing respondents from using the automation tools

What prevents respondents from using the automation tools

Factors N (%) of 196 responses
The learning curve (too complicated to learn) 76 (39%)

Time constraints 55 (28%)

Costs 88 (45%)

Language barrier 5(3%)

Internet connectivity/firewall 5(3%)

User unfriendly 49 (25%)

Lack of knowledge of existing tools 100 (51%)

Not applicable 20(10%)

Other (optional: please share why) 43 (22%)
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methods have become increasingly demanding and
complex. As such, the development of systematic
reviews and trustworthy CPGS require significant invest-
ment of resources, with systematic reviews alone taking
anywhere from 6 months to 2 years to complete,” " with
an average development time of 67.3 weeks shown in
one study.* With the need to provide up-to-date and
trustworthy recommendations in dinical practice, this

181 Evidence implementation © 2020 S Unausherized repeoduction of this anicle is probibited. 345

?No respondents reported using the following tools: Can Implement, Systematic
Review Data Repository, and CREBP Review assistant.

®Endnote 4, SurveyMonkey 2, AGREE or AGREE-II 3, Web based forum 1, SIGN
Evidence Management System 1.

“Projectplace, Zoho, Basecamp, Customised guidelines wiki.
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For which step in the guideline develop-
ment process does your organization
use this tool? Totals
Organisation, budget, planning and training 13
Priority setting 8
Guideline group membership 10
Establishing guideline group processes — 10
including COI declarations +management
processes
Identifying target audience and topic selection 3!
Consumer and stakeholder involvement 1
Conflict of Interest considerations 9
(PICO) question generation 19
Write the protocol 1
Consider importance of outcomes and inter- 9 For what reason do you use this tool?
ventions, values, preferences and utilities
Devise search strategy (academic librarian 7 S0s:
o) To be more efficient 74
Search 14
De-duplicate 17 1 1
Screen abstracts (title and abstract) 31 TO !mprove co“aboratlon 52
in full H H .
i It For better version control/historical record 37
Snowhball/pearl/checking reference list/citations 6 . a * » .
Assess s of bis 2 For improving the quality of the guidelines 57
Extract data 25 - =
Re.check lteraure s For standardisation purposes 45
Meta-analyse 19
Summarizing evidence and considering addi- 32
tional infc?rmation o TOtaI 265
Judging quality, strength or certainty of a body 29
of evidence
Developing recommendations and determining 22
their strength
Wording of recommendations and of consider- 14
ations of implementation, feasibility and
equity
Reporting and peer review 15
PUblcationioh thelouidel ne 13
Dissemination and implementation 13 Z
Evaluation and use 7 THE UNIVERSITY
Manage alerts for new evidence relating to il oADELAIDE
PICO questions
Total 441
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Levels of automation

Level 1: tools to improve the file management process such as citation
databases, reference management software and systematic review

management software.

Level 2: tools to enable workflow prioritisation such as prioritisation of

relevant abstracts.

Level 3: tools used to perform a task automatically but unreliably and require

human supervision or otherwise provide the option to override the tools

decisions manually.

Level 4: tools that eliminate the need for human participation altogether.

A question of trust: can we build an evidence base to
gain trust in systematic review automation

hnologies?

technologies?

Annette M. O'Conner &, Guy Tsafnat, James Thomas, Paul Glasziou, Stephen B. Gilbert & Brian Hutton
v Boujows B Aticle number: 143 2019) | Cite thi

TABLE 1 Tasks of a scoping review and how automation tools could support their efiiciency.

Scoping
review task
Team

Method used

Personnel necded
for the leti

Protocol
development

Secarches

of the review
Templated reports
of some report
items

Running scarches
on databases

Suggested automation tools to

increase efficiency or gain

Crowd sourcing or using task sharing
platforms i.c., JBI SUMARI and Covidence.
Management teams—Trello

JBI SUMARTI and Revman

Automatic alerts from databases. Database
(i.e., Cochrane, JBI and Campbell, Health
Database Advanced Scarch (11DAS))
Automatic retrieval of full-text papers (c.g.,
CrossRef), Polyglot Scarch Translator
Litsuggest, eSuRFr

Lndnote, ic Review A

Screening

Data
extraction

Data charting

Report
writing

Deleting

Selecting studies for
inclusion

Extracting
information on
participants,
Concept and
context

Presentation of data

Templated reports
of some report
items

(SRA De-duplicate), Abstrackr, Rayyan, EPPI-

Reviewer, Deduklick, Covidence and
DistillerSR.

Crowdsourced inclusion decision and
machine learning classifier (Abstrackr,
Rayyan, BIBOT, EPPI-Reviewer, ASReview
and DistillerSR). Covidence is also used for
this step.

Machine learning-information extraction
systems such as DistillerSR and ExaCT),
Tabulizer, UDPipe, Webplotdigitizer. For
non-machine learning but wanting a faster
extraction process- Covidence
GoogleCharts, Tablcau Public, Google Data
studio, Drawio, Eppi- reviewer, NVivo

JBI SUMARI, Revman and Robotreviewer

Level of

Availability of the tool

Level 1

Level 1

Level 4

Level 3

Level 2

Level 4

Level 1

Level 1

(open
Proprictary

4 Y)

Proprictary

CrossRef and Litsuggest (Open
access)

The rest of the tools are
proprictary.

Abstrackr (Open access)
Rayyan (Open Access to carly
career researchers)

‘The remainder of tools are
proprietary.

Abstrackr (Open access)
Rayyan (Open Access to carly
career rescarchers)

The remainder of tools are
proprictary.

UDPipe (open access) and the
remainder of the tools are
proprictary.

Googlecharts, Google data studio
and Drawio (open access). The
remainder of the tools are
proprictary.

Proprictary

)
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© At o Bt ofthe arices ¥ Systematic reviews are a cornerstone for synthesizing the available evidence on a given
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foomisdarebilas e cumel sys topic. They simultaneously allow for gaps in the literature to be identified and provide

e nia direction for future research. However, due to the ever-increasing volume and
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“Pamorary Mecere Madach reviews are less efficient and more time-consuming. Numerous artificial intelligence (Al)
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tools are being released with the potential to optimize efficiency in academic writing and
assist with various stages of the systematic review process including developing and
refining search strategies, screening titles and abstracts for inclusion or exclusion criteria,
extracting essential data from studies and summarizing findings. Therefore, in this article
we provide an overview of the currently available tools and how they can be incorporated Abstract
into the systematic review process to improve efficiency and quality of research
synthesis. We emphasize that authors must report all Al tools that have been used at
each stage to ensure replicability as part of reporting in methods.

José de laTorre-Lépez, Aurora Ramirez [ & José Ratl Romero

B)17k Accesses [)15 Citations €911 Almetric  Exploreall metrics >

Artificial intelligence (Al) has acquired notorious relevance in modern computing as it
effectively solves complex tasks traditionally done by humans. Al provides methods to
represent and infer knowledge, efficiently manipulate texts and learn from vast amount of
data. These characteristics are applicable in many activities that human find laborious or
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Task 1.4 Analysis and synthesis
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Results

Based on the qualitative data collected from EU/EEA public health bodies participating in this study, we found
that automated technology is used to a limited extent for conducting evidence synthesis, with most participants
not currently using these types of tools. This may be because they do not conduct any type of review within their
organisation (instead, relying on reviews produced by others) or because of different challenges and obstacles
that can arise when attempting to use automated approaches (discussed below). However, there were a few
public heath bodies that used automated tools, sometimes extensively. Among these public health bodies,
technologies were used in different stages of the evidence synthesis process, although they seem to be
particularly used to semi-automate the screening stage of reviews. For other public health bodies, the adoption
of new technologies was being explored for the future.
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The Systematic Review Toolbox: keeping up to date
with tools to support evidence synthesis

Eugenie Evelynne Johnson 8 Hannah O'Keefe, Anthea Sutton & Christopher Marshall

Svstematic Revi
£

LUULS LU SUPPOLL EVIUETICE SYIUIES IS

Domain Contents Type of data

Tool name + Tool name Free text

Tool characteristics

Advanced Search

Tool Type

Tool type

Review family/type
2o Software v

Review Family

Quick Search Review Stage
© Advanced Search
About

Systematic Review Toolbox

Search

Number of results: 235

wines oo

e
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Clinical Data Extraction

®
£, T
lPITTS Indico
’ I.l.esuunccs
Hi, Zachary
Hello, Zachary

. We'd like to announce our new Al-Enabled Guideline search capabilities!
I'd like to share an OpenAl GPT | created for extracting ciinical data from A\ living systerr

PDFs diagnosis and See it action!

Guideline implementation with Al tools such as semantic search, results in a

ded s docuser m better user experience than typical text/keyword searching. Using Indico's
<z fbeur ) infrastructure, these technologies can be optimized for guideline’s emphasis
freasysLR on recommendations and supporting text. Results can be configured
@) Plco PO rtGI conversationally as a typical chatbot or as a listing of likely answers with
el (0] references. Either way, guideline libraries can now be searched in totality, as
I h h opposed to a collection of documents that need to searched individually.
Fly Through Rev | oearzachan,
PICO Peortal's Al-assisted evidence synthesis platform is already
leveraged by top institutions around the globe to shorten their
e e = ystematic review timelines an ge of 40-60%. But over the last
year, we've received numerous requests for assistance in project "2 .
completion due to a shortage of skilled methodologists who have the - Ra pld Resea Ch

capacity to conduct reviews.

Your Al Research Assistant

Introducing PICO Portal PLUS+ [ o e oo

58



From:
Date: 17 June 2026 at 10:16:17 am AEST
To: Zachary Munn «

Subj Y persp

CAUTION: External email. Only click on links or open attachments from trusted senders.
Hey Zachary,

You run HESRI at Adelaide Uni, so you've probably seen the full range of systematic reviews across health. We built an Al platform for SRs and validated it against
Cochrane (published on medRxiv), but I'm sure there are gaps only someone with your experience would catch.

Your role as director of evidence synthesis means you think about the whole process, not just one step. |'d love to hear your honest take on where Al could actually help
(and where it can't), Would you be up for a quick chat sometime?

=
THE UNIVERSITY
ADELAIDE

59

Digital Evidence Synthesis Tools (DEST)
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- Or does it
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synthesis 2

Slide from a presentation by James Thomas:
https://eppi.ioe.ac.uk/CMS/Portals/0/ARC%20masterclass%200n%20A1%20for%20web2.pdf
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Automation tools to support undertaking
scoping reviews

The International Collaboration for

The Vienna Principles

1. Systematic reviews involve multiple tasks, each with different issues, but all must be

Automation of Systematic Reviews improved. ) )
2. Automation may assist with all tasks, from scoping reviews to identifying research gaps as
(ICASR) has put forward a Set of well protocol development to writing and dissemination of the review.
. . 3. The processes for each task can and should be continuously improved, to be more efficient
principles for researchers to use and more accurate.

. . . i mation can and should facilitate the production of systematic reviews that a
aUtomatlon for sy5temat|c reviews <:ii-’;.ﬂjzfor the reporting, conduct and updating of rigorous fewem
highlighting that automation has the
potential to facilitate the production
of systematic reviews that adhere to

hlgh standards for the reporting, . uomaron echnlques and tools should be evaluated using a recommended an
. . phcahle method with results and data reported.
conduct, and updating of rigorous

reviews.
ICASR )

THE UNIVERSITY

ADELAIDE

5. Developments should also provide for flexibility in combining and using, e.g. subdividing or
merglng steps and allowamces for different users to use dlfferenr interfaces.

International Collaboration for the Automation of Systematic Reviews
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This report provides recommendations on how to carry out implementation of ML functions in ML-

naive evidence synthesis groups, based on the experiences implementing ML at HTV. It offers "best

practice” suggestions, rooted in our reflections on implementation, aiming to assist other ML naive

groups or institutions in implementing ML functions in the evidence synthesis process. The guide is
adaptable to different organizational goals and objectives, while providing insights applicable to

implementation of varicus ML tools and functions.

REPORT ' ‘

Implementing machine
learning in an evidence
synthesis group:
Recommendations based on a three-
year implementation process

= NIPH

e ansens o Ak st

The report is structured into three main sections
corresponding to different phases of implementation:
pre-impl ion, impl ion, and
sustainment/evaluation. We use the EPIS framework
throughout the document as a tool to explain the
different implementation phases and important aspects
to consider in each phase. Each section concludes witha
“Take home message” based on our implementation
experiences, summarized as practical tips on important
aspects that we believe are important to consider in the
implementation process.
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'{ implement rp—— tralning materals
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Developing guidelines is a human endeavour
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Guidelines

Clinical practice guidelines are statements that include
recommendations intended to optimize patient care that are
informed by a systematic review of evidence and an
assessment of the benefits and harms of alternative care
options.

CLINICAL PRACTICE
GUIDELINES
WE CAN TRUST

(Institute of Medicine, 2011)

Trustworthy guidelines are the cornerstone of giving
evidence-informed advice in response to clinical, public
health and health policy questions.

They address those questions by using the best available
evidence and transparently integrating the judgements of
experts and the input of stakeholders in the process

(WHO Handbook for guideline contextualization, 2023)

How Al works

Generative Al (LLMs) provide a
statistical representation of language —
in contrast to human reasoning

Rule based calculations

Don’t always like uncertainty, nuance
Unclear decisions

Makes up fake information/hallucinates

Perpetuates structural bias, stereotypes,
etc

In guidelines:
Evidence AND value based judgements

Conscious dealing with uncertainty,
conflicting results, trade offs

Referencing, cited and transparent
decisions

Acknowledge and integrate different
perspectives

Recognise importance of human
connection, patients as persons, lived
experience

E)
Y
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Why Human Researches are Irreplaceable?

Understanding Context Less Biased

Al Is fast, but it doesn't truly o Al might repeat biases from
° i”;
i T QA R
i) SIEaN

understand the meaning Its training data
Creativity and Innovation o E‘j h o Judging Sources
Humans can make unexpected i Al can't always tell which sources
connections and breakthroughs o 2 are trustworthy

Complex Thinking
Evidence synthesis requires
tough choices about studies

Slide courtesty of Valentin Il Dones from GES*
*Note appropriate recognition of borrowed ideas @’
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What if we do it once and do it right

Computable data

Results data coded
All EtD criteria coded and available
SRDR, Cochrane database, FEVIR, ALIVE, ESIC

Evidence inventories/registries, recommendation maps, adolopment

)
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The future.....

Never a better time for automation in
evidence synthesis due to:

- Open science and reusable data

- Modern technology

- Advances in Al

- Tech literacy

- Sharing and collaboration

- Interoperability and common standards

- Societal needs and pressures requiring
innovation

Never a worse time for automation in
evidence synthesis due to:

- Contributing to more poor quality
reviews

- Competition

- Risks of Al not being addressed

- Tools appearing and disappearing

- Societal pressures leading to shortcuts

- Lack of commitment to common
standards

)
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Where does this leave us?

Lots of hype but not sure all applications ‘stack up’

Everyone is looking for an easy answer — | don’t think it exists (yet)

Personally — more trust in credible, evidence synthesis specialist
organisations/collaboratons —i.e. Covidence, Eppi-Reviewer, SR Accelerator,

MAGICapp, GRADEPro

Less likely to disappear and more likely to be maintained — or provide support

These will make improvements and save time — but may not be ‘game changing’

....we need a living evidence review on SR automation tools (plus evaluations) to
underpin a resource such as the SR toolbox or ICASR repository (and

collaboration in tool development)

)
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Ensuring high quality and efficient e%a: _

development of trustworthy guidelines —

Planning and production - GIN McMaster checklist
Handbooks and guidance - NHMRC, GRADE
Reporting standards — RIGHT s - | [T——
Evaluate trustworthiness of a gwdellne AGRE MAuthormg& ! N

Publication
Platform

Software — MAGICApp, GRADEPro, Covidence

Networking, registering guidelines, collaboration - GIN GIN

Adapt and adopt —- GRADE Adolopment =- m

Engagement with community — MuSE/ GIN Public == i‘. MUSE

For education and training — INGUIDE Checuro] International Guideline De
&P

o
a

Credentialing & Certificati @
=
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Concluding thoughts

No single AI/ML software solution — yet(?)
Consider evidence synthesis type, scope, restrictions

Al (and computable evidence) will likely let us do synthesis ‘at the push of the button’
or a form of it at some stage

Guidelines still require the human touch

Need to consider people, processes, technology

Need to invest in training and upskilling

Build efficient workflows for different projects through testing and refinement

Consider other approaches to improve efficiency (living, mapping, adolopment,
updating, centralised registry, collaboration [built on FAIR/open science/standards for
interoperability])

We have come a long way (paper, manual referencing, excel, no interoperability)— b@

THE UNIVERSITY
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Evidence Synthesis Taxonomy Initiative &2

Supporting researchers to conduct the right review, for the right reasons, with the right methods

Tt s .
rapid reviews g -
Systematic reyiews
5"} Find out more [

,é.“\
g

Right Reviews
Right Reasons

Right Methods
3
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ChatGPT/ Claude Al

When does it work? How do we use it?

- Background and discussion ideas

- Risk management/project management plans

- Consider coverage of all knowledge, credibility of knowledge

- Suggested text for some methods sections

- Ideas on risk of bias/ appraisal but not trustworthy (Claude impressive)
- Search term generation/ search strings (but not trustworthy)

- Rcode (?)

- Plain language summary/ executive summary

- What will it be able to do in the future? Will this be the ‘game changer’?

)
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| Task

| Description

|| Classification

1. formulate
review guestion

Decide on the research question of the
review.

2. find previous

1
Search for SR that answers the same ||

SR question.
+ prep:
Provide an objective, reproducible,
protocol sound methodology for peer review.

4. devise search

| 3. write the
| strategy

Decide on databases and keywords to
find all relevant trials.

I
Aim to find all relevant citations even if
many irrelevant ones included.

identical citations. | retrieval

Based on titles and abstracts, remove
definitely-irrelevant trials

8. obtain full
text

| Download, request copies from authors, | appraisal

inter-library loans, etc.

9. screen full
text

-I 10. snowball

Follow citations from included trials to
find additional trials.

4

| 11. extract data

with trial arm.

Extract outcome numbers and associate ||

12. synthesize
data
3

]
Convert extracted data to common
representation (usually average and SD).

_I 13. re-check

Repeat the search to find new literature
published since the initial search.

4

14. meta analyze

Statistically combine the results from all
included trials.

3

GIN Webinar 15, write up

review

| Produce and publish the final report. | write-up

GIN

Guidelines
International
Network

Systematic review automation technologies

Guy Teafnat &, paul

sw Keen Choong, Adam Dunn, Filippo Galgani & Enrico Coiera

Systematic Reviews 3, Article number: 74 (2014) | Cite this article
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Workflows: SR of RCTs

Protocol: Templates — SUMARI, RevMan or methods wizard

Searching: Polyglot search translator, Citation chaser/SpiderCite, Co-cites,

De-duplicator, Endnote

Screening: Covidence (including RCT classifier)

Extraction: Covidence

RoB: Covidence,

RoB excel

Analysis: RevMan

Write up: Word, endnote, Revman

Certainty of findi

ngs: GRADEPro

)
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Workflows: Scoping Review/Evidence Maps

Protocol: Templates, SUMARI

Searching: Polyglot search translator, Citation chaser/SpiderCite, Co-cites,
De-duplicator

Screening: Covidence/Eppi-Reviewer
Extraction: Covidence/Eppi-Reviewer
RoB: NA

Analysis/Presentation: Covidence/Eppi-Reviewer/Eppi-Mapper/Eppi-
Visualiser/Nvivo

Write up: Word, endnote
Certainty of findings: NA

77
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Workflows: Guidelines
As above, but also:
Facilitate report writing, publishing, living mode: MAGICapp
Panel voting, judgements, reviewing: GRADEPro, MAGICapp
Automatically generated shared decision making tools: GRADEPro,
MAGICapp
)
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