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Figure 1. Comparison of document outputs from the I2E NLP SLR (February 2023) with the previous
manually conducted SLR (August 2020)

I2E NLP SLR

Medline
>35 million publications

« Many health technology assessment (HTA)
organisations require systematic literature reviews
(SLRs) as part of reimbursement submissions.’

* However, as the literature grows, SLRs are
increasingly challenging to perform manually.

* In this study, we used natural language processing
(NLP) — a rapidly advancing field of artificial
intelligence (Al) — to conduct an SLR.

— Based on its capacity to accurately filter large
quantities of data, NLP has previously been
successfully employed in disciplines, such as
radiology (to identify injuries within reports and
classify the latter), cardiology (to extract specific | |
diagnoses from reports), and clinical trials (to
identify specific cohorts), amongst others.>=>

Objective 1

Previous manually conducted SLR

Trial type?
1,287,457

Interventiont
643,502

Population®
82,878

Trial type?
1,379,818

Interventiont
1,135,990

Population®

68,996

Filter for years: 2002—-2020" 1

* The objective of this study was to assess the feasibility
of applying NLP to SLRs by comparing the results of
this approach to a previous SLR for non-small-cell lung
cancer (NSCLC) that was conducted entirely manually
(i.e., a “fully human” approach).

*Query is a combination of indexed and free text search terms for NSLC, including proximity operators to combine non-small-cell type
with lung and tumour search terms.

TQuery of exploding indexed search terms for therapeutic interventions and comparators, including generic and brand names.

tQuery is a combination of indexed and free text search terms for clinical trials, including clinical trial characteristics.

SQuery is a combination of all aforementioned queries.

Natural Language Processing and the TQuery is a combination of all aforementioned queries, that were subsequently fitted to the date range.

Linguamatics I2E Application

* No references were lost between the [2E NLP search and
manually conducted search.

— The five discrepancies in the cCRT therapies query
were conference abstracts, which were not part of
the Medline library.

* Further narrowing of the cCRT NLP query to 118

* The Medline literature search was reproduced with
acceptable accuracy using the I2E NLP application
by applying equivalent search terms and ontologies
used in the previous manually conducted, fully human
search (Figure 1).
— Here, the search replicated the broad (i.e., exhaustive)

 NLP enables computers to comprehend, interpret, and
generate natural language.®’

 The NLP process uses a broad set of techniques and
algorithms that, through deep understanding of the
context of, and learnings from, a given text, enable it to
perform tasks, such as:%’

— extract information
— classify documents
— answer questions

— summarise text.

query of the manually conducted SLR by using the I2E

NLP platform, which uses synonyms and ontologies to

enable easier setup of literature search queries.
Following the initial search, the I2E NLP application was
used to allow more specific queries to be used, thereby

documents led to a loss of references.
— One reference was excluded because it did not
mention any drugs in the abstract.
— Four references were excluded because they did
not mention radiotherapy in the abstract.

A primary benefit of using NLP for an SLR is efficient
information retrieval, which helps the user to quickly
navigate content from external data sources and
significantly reduce manual effort.

— In addition, NLP improves the accuracy of
information retrieval by reducing the risk of
human error.?

* |n this study, we used the I2E application from

Linguamatics (an IQVIA company), which uses
NLP technology and allows for the creation of
transparent rule-based or keyword search queries
for information retrieval.

« Such an approach is similar to that used for standard
SLRs but with the added benefit of using interactive
text mining and data extraction from unstructured text.

* Queries are often simple in nature and explainable,
utilising certain keywords or patterns within
unstructured text to aid transparency.

* Moreover, precision and recall can be adjusted by
leveraging ontologies and broadening search criteria.

* The interface is also user-friendly, so non-experts can

develop and understand their queries using a

drag-and-drop interface.

* Aliterature search was conducted in Medline in
February 2023 using the |I2E NLP application.

« Search strings, inclusion/exclusion criteria, and date
restrictions were applied from a prior SLR for Stage Il
NSCLC, conducted manually in August 2020 in
accordance with key HTA guidelines.

* The initial search parameters (queries) were based on
population, intervention, and trial type.

« A combination of all three parameters was filtered by
year, ranging from 2002 to 2020.

* The resulting publications were further narrowed down
using NLP to specifically identify cCRT [concurrent
chemoradiotherapy]| therapies and maintenance

therapies mentioned in the results sections of the SLR.

* This study assessed the extent to which the NLP-
based search could replicate the original manually
conducted search and reduce the extent of human
efforts required.

* The sensitivity of the NLP-based search was adjusted
to identify all of the studies in the original SLR.

further narrowing down the results and reducing the

number of irrelevant documents (Figure 2).

— Here, the |I2E NLP was applied to narrow down the
number of hits by using semantic/syntactic analysis
of text in addition to ontologies (e.g., finding keywords
in a specific context or looking for a specific
sentence structure).

— The documents were narrowed down for manual
screening by 87% (from 4,736 to 617), while identifying
all 38 unique studies that had been identified in the
original manually conducted SLR.

Conclusions

* This study provides support that NLP can be used to
substantially reduce SLR screening turnaround and
human workload with promising accuracy.

— Here, the number of documents selected for manual
screening was decreased by 87%, while still
identifying all 38 unique studies from the original
manually conducted SLR.

 Human supervision is still expected to be required with
the current technology for SLRs, particularly for the
final suitability screening of narrowed down documents
after applying NLP, analysis, and report writing.

* One limitation of this study was that the results of

the human search were known before the NLP

search was applied.

— A next step would be to compare the manual versus
NLP approach, which would involve rerunning the
existing NLP approach in parallel to a manually
conducted search, for a literature search update
(i.e., any literature after August 2020).

Data extraction is another area where NLP, or Al more

generally, could assist the SLR process.

Given these developments, HTA organisations should

consider reviewing their policies regarding the

acceptance of Al for SLRs.

— To help maintain the transparency of NLP when
engaging with HTA organisations, the search
terms, general approach, and platform used could
be reported.

Figure 2. I2E NLP enabled narrowing of search
results

12/12 studies” in
Medline
Containing >35 million
documents
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Containing >35 million
documents
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documents
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query
Containing 428
documents
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