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Key Takeaways

AI can improve the accuracy, objectivity, and reproducibility of IBD disease assessments across multiple disease 
assessment indices.

Multiple AI models have shown expert-level performance in the assessment of endoscopic and histologic activity 
in IBD.

The deployment of AI models can help uniformize the quality of disease assessment across academic and 
community centres alike.

The next steps will involve multimodal AI models. The development of these models, and the fine-tuning of 
unimodal systems, will require large, diverse datasets and careful governance. 
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Introduction

Management of inflammatory bowel 
diseases (IBD) relies on clinical, endoscopic, and 
histologic indices to assess disease activity and 
guide treatment. In practice, clinicians integrate 
multiple datapoints to formulate a treatment plan. 
Advances in artificial intelligence (AI) provide a 
unique opportunity to integrate these inputs to 
deepen both our understanding and assessment 
of the disease. 

The role of disease activity indices is pivotal 
to the treat-to-target strategy recommended by 
the STRIDE-II consensus.1 Yet, commonly used 
indices often face challenges such as subjectivity, 
low interobserver reliability, and limited granularity 
in evaluating severity or phenotypic differences. 
AI methods can address several of these issues. 
This brief narrative overview introduces core AI 
concepts that clinicians are likely to encounter 
in the future, and discusses key applications 
spanning clinical, endoscopic, histologic, and 
multimodal assessments of disease. 

Artificial Intelligence – 
What is It All About?

AI refers to the computerization of tasks 
that would otherwise require human cognition, 
such as pattern recognition, problem-solving, 
and decision-making. Machine learning (ML), a 
subset of AI, refers to models that learn directly 
from data rather than being explicitly programmed 
to do so. Deep learning (DL), a subset of ML, 
uses multiple layers of neural networks to learn 
complex patterns. 

AI models are classically trained in a 
supervised or unsupervised fashion. In supervised 
learning, the model learns from labelled data, 
for example, a model would be shown an image 
of an ulcer which would be labelled as such in 
the context of IBD. In unsupervised learning, 
models identify patterns in the data on their 
own. The models are trained on one dataset 
and tested on another. Generalizability refers 
to how well a model maintains its performance 
when applied to new data. Key pitfalls in model 
performance include overfitting (when a model 
learns from test data but fails to perform on new 
data), and underfitting (when a model is not 
exhaustive enough to capture patterns, leading 
to poor performance on both training and test 
sets). Overfitting may occur in contexts where 
the training data differs radically from test data, 

such as differences in endoscope models, image 
quality, or patient case mix. To mitigate overfitting, 
strategies such as using diverse datasets in 
addition to federated learning, in which models are 
locally trained and centrally aggregated. 

Neural networks (NN) are a class of ML 
algorithms inspired by the interconnected 
structure of neurons in the brain. They consist 
of multiple layers, including an input layer, one 
or more processing layers, and an output layer. 
As the NN analyzes data, the strength of the 
connection between nodes varies to improve the 
quality of the output. Among NNs, convolutional 
neural networks (CNNs) are more commonly 
used for image and video processing and are 
widely applied in endoscopic tasks such as polyp 
detection. Natural language processing (NLP) also 
uses NNs to enable computerized understanding 
and generation of human language. An application 
of NLP is the development of large language 
models (LLMs), which are trained on large data 
sets to predict and generate language in a 
conversational manner, such as ChatGPT (OpenAI, 
San Francisco, USA). 

These concepts constitute a brief overview 
of core AI principles. Together, these methods 
underlie the IBD applications discussed in 
this review. 

Clinical Disease Activity in IBD – 
Only Part of the Answer

Clinical indices, such as the Crohn’s disease 
(CD) activity index (CDAI), the Harvey-Bradshaw 
Index (HBI), and the partial Mayo Score (pMS) 
are widely used to assess disease activity, yet 
each contains subjective elements. The CDAI is 
vulnerable to interobserver reliability, at least 
partly due to its reliance on subjective evaluation 
in key items, such as “general well-being,”2 
and it may be markedly affected by recall bias. 
Although simpler and easier to use, the HBI and 
pMS are also partly reliant on subjective items. 
Furthermore, several items within these indices 
may be confounded by conditions such as 
irritable bowel syndrome, which overlaps with 
IBD in 7–25% of patients.3,4 These limitations 
highlight a potential role for AI to complement 
symptom assessment by integrating data from 
different sources, and by the use of continuous, 
objective measures. 

Outside of a clinic appointment, patients 
often communicate with their treating 
physician through phone calls, emails, or via 
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a patient portal. AI may be used to identify 
active disease during these interactions. For 
example, a recent study applied NLP to an 
IBD online forum and identified 20 surrogate 
markers of clinical flare derived from patient 
language.5 This study highlights the potential 
for NLP to analyze other patient‑generated 
data sources, such as messages, emails, and 
patient portal communications. Much time is 
spent reviewing interim clinical interactions. 
LLMs have demonstrated the ability to extract 
patient‑reported outcomes from IBD-related 
clinical data,6 and AI-based chart review 
systems can accurately identify extraintestinal 
manifestations within IBD clinical notes.7 Similar 
systems can be used to reduce clinical time spent 
on chart reviews and effectively highlight relevant 
between-visit changes. However, an important 
caveat is input quality: note forwarding, incomplete 
charting, or lack of quantification all contribute to 
misclassification and poor accuracy. 

An exciting frontier in the clinical assessment 
of disease activity is the emerging use of 
wearable health sensors. In a study involving a 
cohort of 309 patients equipped with consumer 
wearables, physiological data, including heart 
rate (HR), resting HR, HR variability, and oxygen 
saturation, were paired with daily symptom 
surveys and biochemical markers.8 ML models 
were able to predict flares (defined as symptoms 
with corroborating biochemical evidence such 
as fecal calprotectin, C-reactive protein, and 
erythrocyte sedimentation rate) up to 49 days 
before onset. Continuous data collection through 
wearables may allow early identification of 
patients at risk of flares, permitting earlier testing 
and proactive assessments. While physiologic, 
non-invasive data from wearable devices offers 
valuable information through ML, the promise 
for wearable‑acquired biochemical data is 
even greater. Future developments in wearable 
technology may allow for real-time sensing 
of biochemical data. A recently developed 
non‑invasive, perspiration‑based wearable can 
measure sweat calprotectin, interleukin-6, and 
C-reactive protein levels.9 In the study, the sensor 
was able to distinguish between patients with 
endoscopically active versus inactive ulcerative 
colitis (UC) based on sweat calprotectin levels. 
As well, perspiration-based measurements 
of each marker showed moderate to strong 
correlations with corresponding serum levels. 
While longitudinal validation is pending, this 
proof‑of‑concept suggests an exciting future in 

which real-time evidence of inflammation can 
facilitate rapid triage, timely assessments, and 
treatment modifications. 

Such innovations have the potential to shift 
real-time disease monitoring from a periodic, 
timepoint based model to a proactive model where 
changes and discussions can occur prior to the 
onset of a significant clinical status change. 

Endoscopic Assessment in IBD –  
How We Can Do Better

Endoscopic evaluation of disease activity 
in IBD largely relies on the Simple Endoscopic 
Score in CD (SES-CD) and the Mayo Endoscopic 
Score (MES). The SES-CD evaluates ulcers, 
affected areas, and stenosis across segments 
and has shown good inter-rater reliability among 
central readers in clinical trials.10 However, 
its generalizability and uptake in community 
practice remains uncertain. In contrast, the 
MES offers a simpler approach but may lack 
precision, as it relies on subjective thresholds, 
such as distinguishing mild friability from friability. 
AI‑assisted endoscopic activity assessment 
models can provide a systematic and reproducible 
endoscopic disease activity index. 

In a study by Gottlieb et al., 795 endoscopic 
videos from a phase 2 trial of mirikizumab in UC 
were centrally scored using MES and Ulcerative 
Colitis Endoscopic Index of Severity (UCEIS) by a 
single reader and then analyzed with a DL model, 
which showed strong agreement across both 
indices.11 Similarly, Fan et al. trained an AI scoring 
system model for UC using still images, and tested 
it on 20 full-length endoscopic videos divided into 
five segments.12 The model achieved concordance 
in 83% of segments with active disease and 
100% of segments with inactive disease, and 
generated colourized colon maps—an intuitive 
graphical tool representing disease severity. These 
findings suggest that DL algorithms can identify 
and distinguish active and inactive disease at an 
expert-level. 

Granularity remains a challenge in UC 
scoring. In a 2023 study by Kim et al. involving 
a UC cohort of 492 patients who demonstrated 
endoscopic improvements from MES 1 to 0, the 
endoscopic disease activity assessments of 
gastroenterologists was compared to that of a DL 
algorithm.13 Results show the model outperformed 
the consensus of a group of gastroenterology 
fellows, providing more accurate results and 
superior ability to distinguish between MES 0 
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and 1. Notably, the algorithm maintained its 
performance level on an external dataset. These 
findings support the use of AI as an adjunct 
to improve scoring in UC, and allow for subtle 
discrimination near clinical thresholds.  

In CD, the SES-CD relies on bias-prone 
assessments, such as ulcer size and affected 
surface. Marked interobserver variability can be 
noted in specific subscores, even among expert 
gastroenterologists.14 An AI model trained to 
assess ulceration in CD was shown to have a 
strong correlation with the total SES-CD score, 
a moderate but significant correlation with fecal 
calprotectin levels, and, importantly, superior 
ability to identify clinical remission compared 
with SES-CD.15 For small-bowel assessment, 
AI applications in video capsule endoscopy 
have rapidly progressed, outperforming 
gastroenterologists in both bleeding detection 
and review times.16 In IBD, computer-assisted 
detection of erosions and ulcers has achieved 
sensitivity and specificity >90%,17 with good 
discrimination between superficial and severe 
ulcers.18 More recently, an AI-generated score 
for assessing small-bowel disease severity in 
CD was found to be strongly correlated to the 
Lewis Score.19

Despite strong results, heterogeneity 
remains. A recent meta-analysis revealed marked 
variability in AI accuracy for assessing mucosal 
healing in UC across datasets,20 highlighting the 
need for standardized algorithm training, and 
extensive external validation. 

Histologic Assessment in IBD – 
AI as the Great Equalizer?

Histologic remission is increasingly 
recognized as a potential treatment target in 
IBD, particularly in UC. However, histologic 
evaluation is labour-intensive, and requires 
subspecialty expertise, limiting its widespread 
adoption. Najdawi et al. trained a series of 
CNNs to identify tissues and cells, generating 
interpretable outcome features, including cell 
density and affected tissue areas.21 From these, 
13 features were selected by expert consensus 
as most predictive of outcomes, demonstrating 
strong correlation with the Nancy Histological 
Index, and achieving 97% accuracy in detecting 
histologic remission. Notably, the model’s 
agreement with gastrointestinal pathologists 
matched inter‑pathologist agreement, indicating 
expert‑level performance. 

AI-assisted histologic assessment can also 
predict outcomes. Using the PICaSSO Histologic 
Remission Index (PHRI), an AI model was able to 
predict clinical relapse with similar performance 
to expert pathologist assessment, with the 
AI generated results being obtained in as little as 
9.8 seconds.22

These results illustrate how AI can 
democratize histologic expertise, especially 
in community settings where dedicated 
gastroenterology pathology may be limited. 

AI in IBD – Putting It Together

Decision-making in IBD is inherently 
multimodal, and AI is helpful in interpreting 
heterogeneous signals. Chen et al. developed 
a clinical decision support tool that used only 
complete blood counts to non-invasively predict 
the extent and severity of colonic inflammation 
achieving an area under the receiver operating 
characteristic curve as high as 0.81 when 
differentiating between extensive colitis and 
proctitis on external validation data sets.23 
Additional data points can be integrated to 
assess disease severity with greater certainty 
and granularity. The integration of multiple 
disease activity parameters into one index has 
been recognized as potentially useful, particularly 
for the purpose of increasing sensitivity to 
therapeutic response in studies with smaller 
sample sizes.24 Multimodal data integration with 
ML has also been applied to gene expression 
profiles to predict clinical response to advanced 
therapies,25 or to models integrating clinical 
history and biochemical data to predict 1-year 
CD‑related surgical risk.26 These efforts highlight 
the potential of AI in optimizing treatment selection 
and prognostication. 

Using data from a phase 2 trial of 
mirikizumab in UC, an AI fusion model that 
combined endoscopic and histologic data inputs 
outperformed individual single-modality models 
in predicting histologic remission.27 This study 
provides an important proof-of-concept for 
using AI to integrate multiple disease activity 
inputs to better predict healing. Future research 
should explore the application of fusion models in 
predicting clinical and endoscopic outcomes. 
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Where Do We Go From Here? 

The growing role of AI in IBD holds 
tremendous promise, but will require collaboration 
and care in its implementation. First, the use 
of diversified and multicentric datasets are a 
priority to protect against overfitting and improve 
generalizability. Gastronet-5M, a publicly available 
endoscopy dataset compiled from eight Dutch 
centres using different endoscope systems (Fuji, 
Olympus, Pentax), illustrates how diversified 
training datasets can improve model performances 
across a variety of endoscopy-related tasks.28

Second, AI should augment, but not replace, 
clinical judgment. Recent data has shown a 
decrease in adenoma detection rates during 
standard colonoscopies following AI-assisted 
colonoscopies, suggesting a risk of over-reliance 
on AI.29 Maintaining clinicians’ skills and autonomy 
will remain essential.  

Third, interdisciplinary collaboration will be 
essential as IBD research increasingly recognizes 
the value of transmural assessment, and explores 
the potential of molecular and genetic markers. 
Equally, the implementation of AI tools should 
include community centres, where expertise and 
patient volumes in IBD may be limited, which will 
help to standardize care.

Ultimately, the integration of AI into 
IBD care represents a paradigm shift. When 
implemented responsibly, these tools will 
provide a much‑needed level of objectivity and 
reproducibility to disease assessment. The next 
step will be prospective validation, across large 
multicentric datasets. AI holds the potential to 
support gastroenterologists in delivering care that 
is earlier, more precise, and, importantly, equitable 
for all patients with IBD. 
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