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AI In Medicine



AI In Medicine

While ML is more data-driven, 
involves statistical models, and 
depends on human intervention, DL 
uses multiple layers of neural 
networks, eliminating some human 
intervention

Machine Learning (ML) Vs Deep Learning (DL) algorithms



AI In Medicine: Generative AI

GenAI: creates new content, such as 
text, images, audio and video. In NLP, 
GenAI is used for natural language 
generation (e.g. ChatGPT, Bard), but it 
can also extend beyond language

NLP: analyses, understands and 
manipulates human language. It is not 
limited to text generation, but also 
includes activities such as translation, 
entity recognition and sentiment 
analysis.

Generative AI (GenAI) Vs Natural Language processing (NLP) algorithms
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AI In Medicine: Agentic AI

GenAI: is designed to produce content 
based on human input. It responds to a 
prompt and generates outputs, but it does 
not act autonomously.

Agentic AI: is designed to achieve goals 
through autonomous action. It can plan 
steps, make decisions, and interact with 
tools or systems without continuous 
human prompting.

Generative AI generates answers; Agentic 
AI decides and does.



AI in Epilepsy: Machine Learning

Huo et al., Front Neurol 2024



AI in Epilepsy: Deep Learning 
Yiman & Wenqi, Digital Health 2025

DL-based seizure detection, prediction, 

and epilepsy management are key 

research hotspots.



AI In Neurology

• AI algorithms have been 
applied for improving 
early detection of 
markers of disease or 
for improving 
classification of clinical 
phenotypes. 

• In the prognosis 
domain, AI is used for 
extracting reliable 
markers of disease and 
to improve prediction of 
outcome. 

Diagnosis AND/OR Prognosis….



AI in Epilepsy: Diagnosis

1) TLE diagnosis HS
• Using ML/DL models on 

structural and diffusion MRI 

data, they found a similar

accuracy in discriminating

TLE+ from TL- and HC (66–

74%)
. 



2) PNES
PNES are episodic functional
neurological symptoms which
superficially resemble epileptic
seizures but which are not caused by
epileptic discharges.
Current medical nosologies class PNES
episodes as manifestation of
conversion/somatoform (DSM 5) or
dissociative disorder (ICD-10) without
providing any additional insights into
the likely neurobiological
underpinnings of this “MEDICALLY
UNEXPLAINED” disorder

. 

PNES continuum
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AI in Epilepsy: Diagnosis

https://www.sciencedirect.com/topics/medicine-and-dentistry/neurologic-disease
https://www.sciencedirect.com/topics/medicine-and-dentistry/epileptic-seizure
https://www.sciencedirect.com/topics/medicine-and-dentistry/epileptic-discharge
https://www.sciencedirect.com/topics/medicine-and-dentistry/nosology
https://www.sciencedirect.com/topics/medicine-and-dentistry/dissociative-disorder
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AI in Epilepsy: Diagnosis

2) PNES
Common Neural abnormality in PNES patients (Marco Mcsweeneya et al., 2017)
. 



AI in Epilepsy: Diagnosis

2) PNES

74.5% OF ACCURACY IN 
DISTINGUISHING PNES 
FROM CONTROLS.



AI in Epilepsy: Diagnosis

3) Focal cortical dysplasia (FCD)
FCDs are often undetected on
conventional MRI and the pre-surgical
diagnosis depends heavily on the
expertise of the examiner.
DL using multimodal MRI data
could reliably identify previous MRI-
negative FCD lesions (sensitivity 93%,
specificity 89%), suggesting that DL
shows promise for assisting non-expert
clinicians in this challenging diagnosis.



AI in Epilepsy: Diagnosis

4) EEG
• Can an artificial intelligence (AI)

model be trained to interpret routine
clinical electroencephalograms (EEGs)
with accuracy equivalent to that of
human experts?

• The SCORE-AI achieved high accuracy,
with an AUC between 0.89 and 0.96
for the different categories of EEG
abnormalities, and performance
similar to human experts.



AI in Epilepsy: Diagnosis

• Sensitivity across all 42 seizures was 90.5%. 
• All bilateral tonic-clonic seizures were detected, while

sensitivity for other focal seizures was 82.6% 
• Mean false alarm rate was 2.5/day 
• Device deficiency time was 1.8% and signal loss was 4.5%



AI in Epilepsy: Diagnosis
5) Video Recording

The performance of a contactless, 
marker-free, video-based motor
seizure detection system was
compared to a standard video-EEG 
monitoring.

Accuracy: 
1. Seizure tonic–clonic: 95.2%
2. Automatisms: 86.7%
3. PNES: 98%



1) Neuroimaging predictors
• Structural and functional alterations

beyond the mesial temporal lobe may
contribute to negative seizure
outcome

• Whole-brain WM microstructural
features derived from DTI achieve
high sensitivity (70%–86%), but
modest specificity (35%–70%).

• Structural connectome features have
generally shown high predictive value
for favorable post-surgical outcome,
with an AUC of .88,but specificity for
prediction of seizure relapse is low
(29%–54%)

AI in Epilepsy: Prognosis



AI in Epilepsy: Prognosis

2) Omics data
• Can a machine learning model

predict treatment success of the
initial antiseizure medication?

• The DL model had accuracy
ranging from 0.52 to 0.60 Number
of pretreatment seizures, presence
of psychiatric disorders, and EEG-
brain imaging features (positive
signs) were the most important
clinical variables for predicted
outcomes in both models



AI in Epilepsy: Prognosis

3) SubTyping

• Patients similar diagnosis can
be characterized by different
outcome trajectory

• Classifiers trained on the
patients’ factor composition
predicted response to anti-
seizure medications (76%
accuracy) and seizure
outcome (88%) (Lee et al.,
Brain 2022)



Nataliya Kosmyna et al., arXiv:2506.08872

AI In Medicine: 
Generative AI

https://arxiv.org/search/cs?searchtype=author&query=Kosmyna,+N
https://arxiv.org/abs/2506.08872


• Generative AI
Strong et al (JAMA Intern Med. 2023) found 
that GPT-4 performed better than medical 
students and achieved an overall score of 93% 
on free-text clinical reasoning responses to 
standardized cases.
Zeltzer et al., (Mayo Clin Proc Digit Health 
2023) GPT-4 achieves 95% agreement with the 
physician diagnoses in nearly half of cases
presenting to a virtual primary care clinic. 

AI In Medicine: Generative AI



Generative AI



Generative AI in Epilepsy?

ChatGPT provided “correct and comprehensive” 
answers to 68.4% of the questions. The model 
provided reproducible answers for 82.3% 
questions. The model performed poorly in 
answering prognostic questions, with only 46.8% 
of the answers rated as comprehensive.

Neurologists diagnosed epilepsy in 216 patients 
(36.2%), while ChatGPT diagnosed it in 109 
patients (18.2%). ChatGPT’s sensitivity was 
17.6%, specificity was 81.4%, positive predictive 
value was 34.8%, and negative predictive value 
was 63.5%. ChatGPT made diagnostic errors in 
41.7%



For what reason is generative AI used in 
medicine?



Conclusions
• AI might allow for the automated classification and lateralizing of TLE or Focal

DYSPLASIA, with moderate/good accuracy.

• ML/DL applied to MRI has successfully uncovered POSSIBLE biomarkers predictive of
clinical outcomes. The most significant impact has been the development of lesion
detection algorithms that have transformed MRI-negative into MRI-positive.

• AI-related algorithms embedded into wearable systems is one of the most promising
field of studies in diagnostic and prognostic research.

• Biotyping techniques exploiting intra-and inter-subject variability have permitted
characterization and thus offering optimized the prediction of outcomes.

• Bernasconi et al, Epilepsia 2024



Imagine a future in which AI systems can predict epileptic seizures with
unparalleled accuracy hours or even days in advance by analysing a multitude
of clinical data genetic predispositions and environmental factors. These
systems are so seamlessly integrated into daily life that wearable or even
permanently implanted devices continuously monitor and alert people with
epilepsy to potential triggers, perhaps even reacting by neuromodulating the
brain or autonomously releasing medications directly into specific brain regions.
In this future, AI-driven platforms also enable implementation of personalized
treatment plans through analysis of individual responses to therapies, creating
a tailored, patient-centric care paradigm that can adapt in real time between
doctor’s office visits (Lucas et al., Nat Rev Neur 2024)

Conclusions


