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What is artificial intelligence?




BRITISH SOCIETY OF
GASTROENTEROLOGY

IBD as an exemplar for Al in healthcare E

* Highly heterogenous disease with long-term,
chronic morbidity

* Difficult to predict who will develop severe disease
or complications at the point of diagnosis

* Targeted therapy is limited with no current ability
to aim treatment at the underlying cause of
inflammation in an individual

* High burden of care for patients

* Interpretation of results, images and endoscopy
key to patient monitoring




Supervised vs Unsupervised
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Al in IBD; boom industry.....
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Articles, reviews, opinions.......
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“Inflammatory Bowel Disease using
Machine Learning
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Machine Learning-Based Gene Prioriti
Candidate Risk Genes for Inflammator
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The i bowel d IBDs) are chronic i disorders, ith genetic, i and
factors. Although hundreds of genes are implicated in IBD etiology., it is likely that additional genes play a role in the disease process. We developed
a machine learning-based gene prioritization method to identify novel IBD-risk genes.
Methods: Known IBD genes were collected from genome-wide association studies and annotated with expression and pathway information. Using
these genes, a model was trained to identify [BD-risk genes. A comprehensive list of 16,390 genes was then scored and classified.
Results: Immune and inflammatory responses, as well as pathways such as cell adhesion, cytokinecytokine receptor interaction, and sulfur metabolism
were identified to be related to IBD. Scores predicted for IBD genes were significantly higher than those for non-IBD genes ( < 10-20). There was
a significant assoeiation between the score and having an IBD publication (P < 10-3). Overall, 347 genes had 1 high prediction score (>0.8). A
literature review of the genes, excluding those used to train the model, identified 67 genes without any publication conceming IBD. These genes
represent novel candidate IBD-risk genes, which can be targeted in future studics.
¢ Our method full IBD-risk genes from non-IBD> genes by using information from expression data and a multitude
of gene annotations. Crucial features were defined, and we were able to detect novel candidate risk genes for IBD. These findings may help detect new
IBD-risk genes and improve the understanding of IBD pathogenesis.

(Inflamm Bowel Dis 2017:23:1516-1523)

Key Words: machine leaming, genetics, big data, gene expression, RNA-seq
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Multi-omics differentially classify disease
state and treatment outcome in pediatric

Crohn’s disease
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Gastroenterology 2022;162:1493-1506
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Artificial Intelligence for Disease Assessment in Inflammatory ®

Abstract

Bowel Disease: How Will it Change Our Practice? N

Background: Crohn's disease (CD) has an unclear etiology, but there is grawing evidence of a direct link with a

dysbieric mi

biome. Many gut microbes have previously been associated with CD, but these have mainly been

<onfounded with patients’ ongoing treatments. Additionally, mest analyses of CD patients' microbiomes have focused
on microbes in stael sampies, which yield diferent insights than profiling biopsy samples.

Results: We scquenced the 165 rRNA gene (165) and cared out shotgun metagenomics (MGS) from the intestinal
biopsies of 20 treatment-naive €0 and 20 control pediatrc patients, We |

and inferred functional categeries within each dataset. We also identiied

data. We then used 2 machine learning approach to determine the cl
callapsed 1o different hierarchical groupings, were used Independent!
by €D patients' response o treatment. We found that 165-identified r
accuracy in both cases. Based on follow-ups with these patients, we i
were best for predicting disease state and respanse to reatment, inc
By combining the top features from al significant modeks into a sing!

.genes R b
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Ryan W. Stigham'=*  Kento Takenaka™

importance ef these predictive features. We found that 165-dentified

state whereas MGS-identified markers perform best for elassfying trea
Conclusions: We demanstrate for the first time that useful predictors
from shetgun MGS sequencing of bipsy samples despite the compli
DNA. The 10p predictive features that we identfied in this study could be
€D and treatment response based on sufferers’ microblome In the futuse
Fellowship from the
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definition of mucosal healing in ulcerative colitis
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Artificial Intelligence in Inflammatory Bowel Disease
Endoscopy: Implications for Clinical Trials
Harris A. Ahmad,® James E. East,’ Remo Panaccione,®

Simon Travis,>® James B. Canavan,®

The relevance of endoscopic monitoring of ulcerative coltis

o the new concept of “mucosal
of scientific data have revealed the favorable prognos

lue of a healed mucosa in determining the clinical outcome:

of UC. Recent interest in MH has skewed Loward not only
endoscopic remsssion but also histological improvement (so
called histological MH). However, we should recognize that
there have been no prospectively validated endoscopic scoring
systems of UC activity in previous clinical trials. Artibcial
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e (Aljassisted endoscopy has been developed for

intestinal cancer surveillance. Recently, several Alas
sisted endoscopic systems have been developed for assess
ment of MH in UC. In the future, the development of a new
endoscopic scoring system based on Al might standardize the
definition of MH. Therefore, “The road 10 an exact defnition of
MH in the treatment of UC has begun only now"

Key words: artificial intelligence, histological healing. mucosal
healing, red density system, ulcerative colitis




Successes for Al in IBD oo

* Good science, but a lack of clinical translation!

Clinical focus-
e Endoscopy/VCE interpretation
* Video capsule interpretation
* Chatbots (?)
* Clinical notes synthesis

Science focus-
e Classification of disease
e Prediction of outcomes




Clinical data to stratify patients
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Future applications of genomics

BRITISH SOCIETY OF
GASTROENTEROLOGY

Genomic data to classify subtypes using machine learning
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Healthcare adjunct- not a replacement

* Tools to aid with diagnosis, management and prediction
* Not a replacement (yet....)

* What about ‘intelligent’ chatbots (ChatGPT, Bard etc.)
e Report writing of procedures
* Clinic letter summaries
* Patient resources

Validation (external), generalisability, understandability (of algorithms)
and iterative improvement




* Precise molecular diagnosis PRECISION MEDICINE

* Prediction of outcomes
e Utilisation of ‘Big Data’
* A road to precision medicine

Huge research opportunity
-> Data access, high-quality data and collaboration are key
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Review

Artificial intelligence and
inflammatory bowel disease:
practicalities and future pros,

Johanne Brooks-Warburton

"% James Ashton,? Anjan [

Tony Tham,® Patrick B Allen,® Sami Hoque,® Laurence B Lo

Shaji Sebastian®®

ABSTRACT

Artificial intelligence (Al) is an emerging
technology predicted to have significant
applications in healthcare. This review highlights
Al applications that impact the patient

journey in inflammatory bowel disease (IBD),
from genomics to endoscopic applications in
disease classification, stratification and self-
monitoring to risk stratification for personalised
management. We discuss the practical Al
applications currently in use while giving a
balanced view of concerns and pitfalls and look
to the future with the potential of where Al
can provide significant value to the care of the
patient with IBD.

= Artificial intelligence (i
field which could impr
inflammatory bowel di

= Alin IBD uses two mal
learning and deep lear

= Alis currently used for
drug discovery and en
identification of diseas

= Al could be used in IB
monitoring, virtual ma
endoscopic disease cla
patient stratification.

= Narrow, task-focused
can and do have a pos
patient care

Colorectal

Infiammatory Bows! Diseases, 2022 )0, 1-11
https://doi.org/10.1093/ibd/izac115
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A Systematic Review of Artificial Intelligence and Machine

Learning Applications to Inflammatory Bowel Disease,

with Practical Guidelines for Interpretation

Imogen S. Stafford, MSci,***#(0 Mark M. Gosink, PhD,*# Enrico Mossotto, PhD,*
Sarah Ennis, PhD,** and Manfred Hauben, MD, MPH®1#
. University of pton, pton, UK
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of Human Genetics and Genomic Medicine, Univarsity of Southampton, Southampto

to: Sarah Ennis,

Background: Inflammatory bowel disease {IBD) is a gastrointastinal chronic disease with an unpredictable disease cour:
mathads such as machine laaming (ML) have the potantial to stratify IBD patients for the provision of individualized care. Tha u:
for IBD was surveyed, with an additional focus on how the field has changed over tima.

Methods: On May €, 2021, a systematic review was conducted through a search of MEDLINE and Embase datsbases
structure {"machine learning” OR "artificial intelliganca™) AMD (" Crohn* Disease” OR "Ulcerative Colitis” OR "Inflammatory
Exclusion criteria included studies not written in English, no human patient data, publication before 2001, studies that were r
nonautsimmune disease comorbidity research, and record typas that wera not primary resaarch.

Results: Seventy-aight (of 409) records mat the inclusion criteria. Random forast mathods wara most pravalant, and there «
neural natworks, mainly applied to imaging data sets. The main applications of ML to clinical tasks were diagnosis {18 of 7¢
122 of 78), and disease saverity (16 of 78). The median sample size was 263. Clinical and microbiome-elatad data satsWwaran
percent of studies used an external data set after training and testing for additional maodel validation.

Discussion: Availability of longitudinal and deep phenotyping data could lead to better modeling. Machine lgarning pipeli
imbalanced data and that feature selection only on training data will generate more generalizable models. Machife learning m
ingly being applied to mere complex clinical tasks for spacific phenaotypes, indicating progress towards personali2ed medicin

Key Words: artificial intelligance, machine learning, inflammatory bowel disease
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REVIEW ARTICLE OPEN
Using machine learning to impact on long-term clinical care:
principles, challenges, and practicalities

James J. Ashton'?, Aneurin Young®*, Mark 1. Johnson®* and R. Mark Beattie2®™

@ The Author(s) 2022

The rise of machine leaming in healthcare has significant implications for paediatrics. Long-term conditions with significant disease
heterogeneity comprise large portions of the routine work performed by paediatricians. Improving outcomes through discovery of
disease and treatment prediction medels, alongside novel subgroup clustering of patients, are some of the areas in which machine
leaming holds significant promise. While artificial intelligence has percolated into routine use in our day to day lives through
advertising algorthms, song or movie selections and sifting of spam emails, the ability of machine learning to utilise highly complex
and dimensional data has not yet reached its full potential in healthcare. In this review article, we discuss some of the foundations
of machine learning, including some of the basic algorithms. We emphasise the importance of correct utilisation of machine
leaming, including adequate data preparation and external validation. Using nutrition in preterm infants and paediatric
inflammatory bowel disease as examples, we discuss the evidence and potential utility of machine learning in paediatrics. Finally,
we review some of the future applications, alongside challenges and ethical considerations related to application of artificial
intelligence.

Pediatric Research; https://doi.org/10.1038/541390-022-02194-6
IMPACT:

® Machine learning is a widely used term; however, understanding of the process and application to healthcare is lacking.
® This article uses clinical examples to explore complex machine learning terms and algorithms.
® We discuss limitations and potential future applications within paediatrics and neonatal medicine.
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|deas, data, collaborations- get in touch!

BSG Artificial Intelligence in IBD special interest group

Email- j.ashton@soton.ac.uk

@James_ _Ashton
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