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Review of Existing Al-Based Automatic Tools for Evidence Synthesis

Literature review and synthesis of clinical evidence (ES)
require increasing time and human resources as the

"clinical evidence"

Artificial intelligence

Records identified through TLR

amount of available clinical literature increases.

To limit this burden, artificial intelligence (Al) methods may
be used at different stages of ES. This review aims to

summarize current state of Al-based solutions used in ES.

Figure 1. Current state of use of Al methods in the ES process
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METHODS

A targeted literature review (TLR) was performed by OVID
search in EMBASE and MEDLINE databases for ES- and
Al-related terms in studies published from 1t January 2020
to 15t December 2021.

The review was completed by a grey literature search
following references, on relevant conference websites and
identified research group websites and publications. A
search filter for Al developed by Liu et al. 2021 was used.
Topics of interest included different steps of the ES process,
including topic definition, formulating a question allowing to
receive specific answer, keywords selection, identification of
relevant sources of information, publication selection, data
extraction, and information synthesis.

Machine learning, deep learning,
reinforcement learning

I Learning algorithm$
Neural networks

Natural language processing

"meta-analysis"

"non-systematic review"

("text-mining tools" or
"TMTS")

("automation" or
"acceleration") and
"review"

Expert system$, intelligent agent$

Supervised learning, unsupervised
learning

“literature screening"

Table 1. PICOS

Population No restriction

Interventions & No restriction

Comparators
Outcomes No restriction
Inclusions:
Study » Clinical evidence review and synthesis — any stage

* Use of Al — any method

Exclusions:

» Digital application without Al support

Time restriction: Search was limited to studies published
1.1.2020 - 1.12.2021 to get the overview of the current
status of development and use of Al methods.

Language: English
Search limited to Human studies

design/type

Other
restrictions

RESULTS

474 titles and abstracts were screened, from which 35
publications were eligible for extraction of information about Al
employed at any ES stage. An additional 13 publications were
identified through grey literature search.

37 distinct Al-based solutions were identified with varying
degrees of transparency and intellectual property protection,
spanning from fully proprietary solutions, then free-to-use tools
with no disclosed implementation, up to fully transparent
implementations (n=17, none commercial) with source code
available on permissive license. The most widespread way of
sharing codes was GitHub software development platform. In 4
solutions, Al methods were deployed, using widely available
libraries for Python or R programming language.
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13 publications reported on integrated automatic ES
approaches, including 5 real-time systematic literature
review (SLR) or meta-analysis (MA).

A wide range of Al methods were used at different stages of
ES, with two dominant classes:

Machine Learning (ML) based on the ability to learn
and improve automatically by finding patterns in data
were employed in tasks related to grouping and
classification, mainly at literature selection step.

Natural Language Processing (NLP) methods, aiming
at making computers read, understand, interpret and
manipulate human’s natural language were employed,
mainly in tasks of data extraction, literature selection
and keywords selection.

Al-based solutions were mostly implemented for literature
selection and information classification (n=26; 70%), data
extraction (n=8; 22%), keywords selection (n=6; 16%), and
analysis (n=1; 3%).
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Reported performance of Al-based literature selection and
information classification vs. human experts- assessed
using a different sets of measures (precision, recall,
discrimination, etc.) - was generally good (e.g. 99.9%
reported by Sagheb, 2021, 79% reported by Pham, 2021),
with strong emphasize on benefits from using Al:

Substantial decrease of human workload (e.g. 55-63%,
Pham, 2021)

Significant reduction of analysis time
Including information not previously considered.

Data extraction pose a bigger challenge than literature
selection, hence fewer reported solutions and usually with
worse performance (e.g. Gates, 2021 reported 48%
(21—71%) median (IQR) relevance of extracted solutions).

No tool allowed for complete elimination of human
involvement, mostly in preparing training datasets or human
supervision of Al-generated deliveries.

At present, no major agency accepts submission involving
Al-based review and synthesis of clinical evidence. This
would require full confidence in the results is achieved,
through completely transparent process and/or substantial
validation.

CONCLUSIONS

Recent advances in Al-based solutions for ES reported
high concordance with human experts and a substantial
reduction in time, but prior human intervention is still
significant. High quality selection can be achieved,
while the performance of algorithms used for data
extraction remains insufficient.

Further evidence of the validity of these methods need
to be established before they are considered by
decision-makers at the same level as conventional
methods.
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