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The objective of this study was to compare the process and outcomes of CM development between researchers, ChatGPT
v3.5, and Mebomine’s v23.1 analysis platform.

- Impacted social development and reduced
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limited recreational activities)

- School functioning impacted
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be limited.
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Our findings indicated that all 3 methods produced a reasonable summary of the key features and impacts to assist in an
understanding of the disease presentation.

Several methodologies were utilized to generate a CM to represent the key concepts of LGS:

O Researchers conducted a literature review utilizing the Ovid database (Embase, MEDLINE, and PsycINFO) to identify

articles detailing key symptoms and impacts of LGS. Researchers then reviewed the articles to construct a LGS disease
CM.

* General concepts tended to align across the CMs, with similar high-level domains identified (e.g., seizures, physical

functioning/ motor, and behavioral/emotional functioning) and multiple concepts grouped under each domain (see Figures
1, 2 and 3).

Frequencies of reporting of concepts was provided by both the researcher led CM and the Mebomine CM, but no
frequencies were able to be tracked for the CM developed using ChatGPT.

167 articles were identified. Title, abstract, and full text reviews were then conducted by researchers to exclude
articles.

O ChatGPT was used to generate a CM based on input prompts. ChatGPT does not search the internet for information but
instead uses information learned from training data.

O Mebomine used the condition term to conduct a search of online heath boards (OHBs) using an in-house search engine.
The content of these was analyzed using human-guided natural-language processing to identify the concepts being
discussed and determine basic patient demographics.

In addition to this, both the Mebomine and researcher led literature review CM (Figure 1 and 2) allowed the source data to
be accessed at a later point or for further details to be retrieved. This is not the case with ChatGPT, where the source data is
unclear, and how decisions were made to include or exclude certain concepts are unknown. Currently (September 2023)
and as stated within the ChatGPT output, the ChatGPT training data only goes up until September 2021, which means
information from after this time would not be included.

Mebomine retrieved 675 English language posts from OHBs. These were authored by 41 caregivers of those with
LGS.

These methodologies and the CM generated by each were compared by researchers to determine the differences between .
concepts.
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A key finding of the ChatGPT CM (Figure 3) identified was the inconsistent results when inputting the same prompts on
different occasions.

O The way that categories were divided differed, as well as the features listed, and short descriptions provided. Models
generated from ChatGPT therefore looked different upon running several times. For example:

On one occasion it categorized by ‘seizure type’, ‘cognitive’, ‘motor’, etc., whereas on another occasion it
categorized by ‘key features’, ‘symptoms’, and ‘impacts’.
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The CM developed using Mebomine,
originating from mined social media posts,
comprised of three overarching domains:
symptoms, impacts on caregiver, and
treatments/side effects. Strengths of this
approach are that it uses data directly
reported by patients/caregivers, and the
number of patients associated with each
concept is captured (noted in parentheses).
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- Multiple types of
seizures (e.g., tonic,
atonic, and absence
seizures)

Behavioral Issues

- Behavioral
challenges/problems
(e.g., aggression,
hyperactivity,
impulsivity, and social
difficulties)

- Mood
disorders/disturbance
s (anxiety, depression,
and emotional
instability)

- Muscle stiffness (e.g.,

increased muscle tone
and stiffness, difficulty
with movement and
mobility)

- Motor coordination

problems (e.g.,
impaired balance, and
fine motor skills)

- Developmental delays

(e.g., delays in reaching
developmental
milestones, like
language and motor
skills)

- Intellectual disabilities
- Learning difficulties

EEG Patterns

- Slow spike-and-wave

discharges (e.g.,
abnormal electrical
patterns in brain)

- Burst- suppression

pattern (e.g.,
alternating periods of
high and low activity)

- Difficulty dressing
- Difficulty with eating/feeding
- Difficulty with personal care

Emotional

- Increased stress
- Anxiety
- Depression

- Physical injuries, accidents
- Increased risk of falls

Cognitive Difficulties

- Intellectual difficulties

- Learning difficulties in academic
setting

- Cognitive difficulty with daily life
tasks

Treatment/Medicine Impacts

Medication Side Effects

- Significant side effects from LGS
medication, including sedation,
drowsiness, reduced alertness, and
behaviour changes

Medical Care

- Diagnostic tests

- Specialized medical care/therapies
- Assistive devices

- Financial strain

from literature by
researchers. A
limitation of this
method is that the
source data is
unknown, therefore, it
is likely that ChatGPT
is simply predicting
what the researcher
would want. There is
significant potential
for error in this source
data.
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Results (cont.)

* The searching of OHBs (via Mebomine) is restricted to key health areas that the patient or caregiver is focused upon
during the time of writing their post. For example, they may focus posts upon depression (mentioned by n=4 caregivers),
as this is a key concern for them and the reason for creating a post.

O For example, of 41 caregivers, 27 mentioned seizures within the OHBs reviewed. LGS is characterized by multiple
seizure types including tonic, atonic, atypical absence, and generalized tonic-clonic seizures? and thus it is likely that
a higher proportion of these patients present with seizures than those who mention this concept within the OHBs.

O This is something that would need to be considered when working to ensure that the CMs developed capture the
wider disease experience.
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evaluated for quality and
reproducibility at each
step in the CM
development process. Of
note, for the concept
development stage, all
methods were assigned a
level of medium
confidence attributed to
any potential for nuances
between researchers in
the steps between data
collection and
assembling concepts into

the CM.
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_conclusions [

* Both ChatGPT and Mebomine produced detailed CMs that were similar to the researcher-led CM, and so can
offer advantages in terms of automation and efficiency.

Although Mebomine produced a CM with key concepts identified, further work would be needed by researchers to clearly
delineate and contextualize these concepts e.g., for developmental delay it was described across the severity spectrum but
would be best listed as ‘variable disability’.

Where possible, literature reviews should obtain data from qualitative studies to ensure the patient voice is promoted
throughout the CM development. Importantly, researchers bring unique human insights and contextual understanding but,
there is also a subjective element to researcher led literature reviews that should be acknowledged, for example,
categories having the potential to be grouped in different ways, or concepts being described differently.

A collaborative approach that combines the strengths of both human researchers and AI may offer the best path forward,
allowing for efficient automation while benefiting from the human expertise needed for CM development.

The incorporation of data from OHBs can also ensure promotion of the patient voice, particularly in cases where
published qualitative articles are limited. However, further literature should be reviewed, when possible, to ensure that the
full range of symptoms are captured.

Being able to retrieve the source data is an important factor in the ability to reproduce the results and ensure that results
are accurate and therefore, further research into the integration of Al into medical research is needed before confidence
can be instilled in the results of solely Al-generated work.

Following the initial drafting of a disease CM, work to further capture the patient voice in the CMs is recommended.
Ideally this would be through patient or caregiver interviews to ensure that the most important concepts are captured and
that these are well-defined within the model.
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