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Automated Data Extraction Using Artificial Intelligence to 
Accelerate Systematic Literature Reviews in Rheumatoid Arthritis

▪ The systematic literature review (SLR) is considered the “gold standard” in evidence-based research, 

sitting at the top of the evidence-hierarchy pyramid.

▪ With the developments and significant improvements in in artificial intelligence (AI) in recent years, 

researchers have begun exploring the application of AI to enhance the SLR process.

▪ The hope is that AI will improve “the speed, rigour, transparency, and repeatability of SLRs”, thus 

making it easier for research to summarise evidence in any given field.1

▪ Methods in which AI can be used to improve the SLR process span across several stages, such as 

search strategy and development of in- and exclusion criteria, title and abstract screening, data 

extraction as well as data synthesis and data abstraction.

▪ As one of the world's leading Health Technology Assessment (HTA) bodies, the National Institute for 

Care and Excellence (NICE) recently released a position statement on the use of AI in the evidence 

generation process, acknowledging potential benefits for this process.2

▪ While the use of AI for the SLR process has been assessed across multiple disease areas, no study 

has been published looking at rheumatoid arthritis (RA) to the knowledge of the authors.

BACKGROUND OBJECTIVES

METHODS

▪ To test the application of a custom-build AI to automatically extract data from publications to 

accelerate the SLR process in RA.

▪ A conventional SLR in RA conducted in 2018, which was rerun in 2024 using the exact search 

strategy of the 2018 SLR, served as the dataset to train the AI to extract data from the final records to 

be included in the SLR. 

▪ The data extraction output of the AI was compared against a human-curated data extraction grid from 

the 2018 SLR, using the Jaccard similarity coefficient, whereby the human-curated data extraction 

was assumed to be perfectly accurate. 

▪ Additionally, the accuracy rate of the AI was evaluated by a human reviewer, whereby the reviewer 

checked for meaning rather than exact matches against the data extraction grid.

▪ Training an AI to automate the data extraction process for SLRs in RA is feasible but needs further work to improve 

accuracy rates.

▪ Human-supervised quality control of data extraction results remains an important aspect to ensure quality, transparency 

and validity of the SLR outputs.

▪ AI solutions to support SLR development remain fragmented, with various tools from different providers being required to 

cover different aspects of the SLR process, such as search strategy formulation, record screening, data extraction or data 

synthesis.

▪ Further research is required to consolidate such fragmented tools into one universal solution that researchers can use to 

accelerate their SLR process.

CONCLUSIONLIMITATIONS

▪ The human review identified minor errors in the conventional 

2018 SLR data extraction grid, questioning the perfect accuracy 

assumption of the data sample against which the accuracy rates 

were calculated.

▪ There was a mismatch in the total number of records identified in 

the conventional SLR from 2018, which identified 992 records, 

compared to the updated SLR from 2024, which identified 1043 

records, despite using the exact same search strategy and 

databases.

▪ Furthermore, these results may be affected by training bias, 

textual ambiguity and variations in data formatting and 

presentation.
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Database: Ovid MEDLINE(R) ALL <1946 to March 12, 2024>  
Search Strategy:  
1  exp arthritis, rheumatoid/ (128227)  
2  (arthritis adj2 rheumat$).tw. (124817)  
3  1 or 2 (170138)  
4  (Guideline or practice guideline).pt. (38201)  
5  (guideline or guidelines or algorithm or pathway).ti. (326187)  
6  ((practice or practise or treatment* or clinical) adj (guideline* or algorithm* or pathway*)).ab. 
(72399)  
7  5 and 6 (15375)  
8  4 or 7 (51682)  
9  3 and 8 (268)  
10  limit 9 to yr="2013 - 2018" (81)  
11  Meta-Analysis as Topic/ (23799)  
12  meta analy$.tw. (296339)  
13  metaanaly$.tw. (2677)  
14  Meta-Analysis/ (196668)  
15  (systematic adj2 (review$1 or overview$1)).tw. (335194)  
16  exp Review Literature as Topic/ (24743)  
17  11 or 12 or 13 or 14 or 15 or 16 (504807)  
18  cochrane.ab. (146527)  
19  embase.ab. (169209)  
20  (psychlit or psyclit).ab. (918)  
21  (psychinfo or psycinfo).ab. (63743)  
22  (cinahl or cinhal).ab. (50371)  
23  science citation index.ab. (3923)  
24  bids.ab. (715)  
25  cancerlit.ab. (639)  
26  18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 (268604)  
27  reference list$.ab. (22973)  
28  bibliograph$.ab. (23564)  
29  (hand-search$ or handsearch$).ab. (11499)  
30  relevant journals.ab. (1389)  
31  manual search$.ab. (6422)  
32  27 or 28 or 29 or 30 or 31 (57815)  
33  selection criteria.ab. (37453)  
34  data extract$.ab. (42066)  
35  33 or 34 (76501)  
36  Review/ (3291810)  
37  35 and 36 (38236)  
38  Comment/ or Letter/ or Editorial/ (2231763)  
39  exp Animals/ not exp Humans/ (5202634)  
40  38 or 39 (7358517)  
41  17 or 26 or 32 or 37 (597582)  
42  41 not 40 (569825)  
43  3 and 42 (4463)  
44  limit 43 to yr="2015 - 2018" (986)  
45  10 or 44 (1043) 
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Definition of the Jaccard coefficient3

Accuracy Estimates (conventional SLR vs. AI SLR)

Jaccard similarity coefficient Human-assessed accuracy rate

74% 84%

Intersection of two datasets

(A and B)

Union of two datasets

(A and B)

▪ The conventional SLR 

included 89 studies

▪ Relevant data for those 89 

studies was extracted using 

an Excel-based data 

extraction sheet

▪ The data extraction sheet 

served as the basis for the 

comparison

▪ The conventional SLR was 

recreated in 2024

▪ The updated SLR identified 

1043 records, compared to 

the 992 studies of the 

conventional SLR conducted 

in 2018
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