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Subtypes of Artificial Intelligence ‘ﬁ
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Artificial Intelligence
Systems that mimic human competences, including simple rule-based systems

Machine Learning
Data-driven training of models

Deep Learning
Utilizing deep neural network layers

Generative Al
Generating flexible output for new content

J. Varghese et al J/ Hepatol 2024
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Health system-scale language models are
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The Case for Digital Transformation c
of Hepatology: D SRS

ENTE
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Advanced computing and artificial intelligence enable
analysis of multi-modal data for risk stratification
and prediction of liver-related outcomes.

Smart devices capture digital
Digital health platforms include ) biomarkers and measures of
g

telemedicine and remote monitorin continuous physiological and

to manage liver care from a distance. behavioral data fo detect early
signs of disease.

T Wu et al Hepatology 2022




Digital Pathology: Differentiating
NASH from ASH
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Schema for the development of an artificial intelligence model in
digital histopathology
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Unsupervised learning:

Model creates inference
based on images

C. Codipilly et al J Hepatol 2024



MRE and Radiomics

MR-Biopsy:MR imaging+MR cytometry+MR elastography (MR-ICE).
Multiparametric MRI/MRE of the liver and spleen-PHTN.

Multiparametric MRI/MRE of the liver and kidneys-HRS.
Longitudinal MRI/MRE of disease evolution.
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Remote patient monitoring: The 24/7 clinic LA gsonencrs

The GI Practice of the
Future

A

Virtual Gl Clini

* Post-hospital dicharge vital sign = Virtual clinic visits

monitoring * Home based diagnostic testing
- Remote monitoring of labs, such (ascites measurements, virtual
as hemoglobin after endoscopy _ _ capsule endoscopy)

- Monitor voice patterns for signs = Virtual Reality therapies for

of hepatic encephalopathy functional disorders

Penrice et al GHA 2022




Sensor inputs for peri- and postoperative continuous monitoring

Cardiorespiratory sensor

Facilitates early
- mobilization and
enhanced recovery

Axillary temperature sensor Continuous inpatient

monitoring
Impedance-based wound

infection sensor

Early discharge,
Remote outpatient safety netting and
monitoring hospital-at-home
services

Wrist-based continuous sensor

Ring-based continuous sensor

C. Varghese et al Nat Med 2024



Remote patient monitoring: The 24/7 clinic

Goals:

& hospital readmission rates
‘ health care spending
4 patient quality of life
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Preliminary Outcomes: glucose tablet dispensing

ECG monitor
= 31 Graduates thus far

=  90-day readmission: 37.1% (2019) vs 28.0% (RPM)
=  90-day readmission: 43.9% (2021 not enrolled) vs 28.0% (RPM)
= 90-day ED visit: 44% vs 24%

Lessons Learned:

= Subject identification is time
consuming

= Lack of process and data
automation leads to cumbersome
workflows

Next steps:

= Move to scale
Cost comparison & QoL assessment
= Single lead ECG implementation

= Automation and smart processes

Penrice et al 2022



Integration of novel Al-powered digital interventions in the
intraoperative setting

Anesthesia
machine

Laparoscopic
Itower

Instrument table

Equipment tower
q (diathermy, operating
@ room black box and so on)
d
|

Technician

Intraoperative
dashboard

C. Varghese et al Nat Med 2024



Digital biomarkers of alcohol use disorder R
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Activities

-
=

Sociability

= Patients with alcohol-associated liver

within 30 days of hospital discharge

* Risk factors redicting relapse are
d by standard
assessments at set times and locations

= Digital technologies enable collection of
dynamic behavioral data and may reveal

multifactorial & limited

Stress Communication

novel biomarkers of addiction
= Current studies using smartphone sensor
data may predict relapse in ALD

disease (ALD) have relapse rates >30% <-

T Wu 2022




Using Al to predict and prognosticate cirrhosis
from ECG (ACE SCORE)

Cirrhosis

A novel tool for cirrhosis
detection and severity

Circulatory changes estimation

and cardiac
dysfunction

Receiver Operating Characteristic
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, / Internal Validation (AUC = 0.894)
Testing (AUC = 0.908)
Sensitivity: 84.9%

Specificity: 83.2%
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ACE Model Overview

Al Model Development

* Convolutional neural network
architecture

» 5,212 patients with cirrhosis

« 20,728 age & sex-matched controls

/AW ==l <= PNPPY VA
MOL. LU

Cirrhosis=0 Cirrhosis=1

Main Findings

Ahn JC et al AJG 2021

Excellent performance for classifying

ECGs from patients with cirrhosis vs.

controls.

« AUC: 0.908

« Sensitivity: 84.9%
« Specificity: 83.2%

Receiver Operating Characteristic

Internal Validation (AUC = 0.894)
Testing (AUC = 0.908)
: B4.9%

Positive association with
markers of liver disease
severity including MELD-Na. | -

20-25 25-30
MELD-Na Score

Trends in the ACE score
mirrored the progression
and resolution of liver
disease before and after
liver transplantation.

ACE Score

2 1 0 1
Years From Transplant




Application of Artificial Intelligence for the Diagnosis and
Treatment of Liver Diseases

Routine Clinical/Laboratory Data
Prediction of fibrosis

Prediction of cirrhosis complications
Prediction of mortality

Transplant outcomes

Radiology-based Image

I

. )

Recognition
Prediction of fibrosis D

Prediction of steatosis ’

Classification of liver masses
Prediction of treatment response
Estimation of portal hypertensu:)n

Pathology-based Image
Recognition

Automated identification and
quantification of histopathologic
features of liver diseases

ﬂ.

\

Multi-Omics

Identification of high-risk genetic and
epigenetic features

Lipidomic, glycomic, hormonal
analysis

Prediction of hepatotoxicity in drug
development

Natural language
processing

Identification of specific
diagnosis from electronic
health records

Automated interpretation and
analysis of clinical reports
Detection of hepatic
encephalopathy

Real-time Biomonitoring
Identification of patients at risk of
clinical decompensation and hospital
admission

Timely intervention for high risk
patients

J Ahn et al Hepatology 2021



Artificial intelligence for diagnosis, prognostication,

and management of liver disease
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The Digital Twin

Raw Data
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Aggregation,
Cleaning,
Normalization
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Population insights:
Extrapolation and scaling
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Care insights:
augmented reality
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