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The problem

Need for more sensitive endoscopic disease measures

Ulcerative Colitis Trial Endoscopic Endpoint

MES =3 MES =3

** Endpoint lacks sensitivity;
¢ Endpoint has high inter / intra-reader variability;
¢ Endpoint scoring is time-consuming;

» Video from Ulcerative Colitis clinical trial.

» Total length: ~ 10 minutes (5 Billion’pixels)
» MES: 3/3
J&J
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° *Arges (Greek: Apyng) was one of the three
I h e S O I u tl O n ° A R G E S Hesiodic Cyclopes in Greek mythology. His name means
[ ]

"bright” and represents the brightness from lightning.
Video understanding models for colon characterization

For details, see posters:
#Tu 1498 : ARGES-Ulcer-CD
v 41BD clinical trials (6OM f 3T pixels) #Tu 1515: ARGES-Ulcer-score
clinical trials rames, 3T pixels); .
& v" Annotations included MES, UCEIS, colon segment; May o i2:30 to 1.30pm :

Vision encoder: 50K pixels to 768 features per frame;
Model is unsupervised (learns from data, not annotations);
Model is disease and task agnostic;

Training: days to weeks;

Foundation model

(224 X 224) pixels X # frames

ARGES-Ulcers,aco -score: A continuous Al-derived SES-CD subcomponent for
Crohn's Disease severity assessment and clinical endpoint recapitulation

Downstream model Transformerencoder: 768 features to < 6 predictions;

Model is supervised (learns from annotations);
Model uses spatio-temporal information for predictions;
Training: hours to minutes;

768 features x # frames

EI< < &

Measurement

v' Final prediction (can be a class, integer value, or continuous value); b R
v'  Standard disease severity (MES, UCEIS)

v' Camera location (e.g. lleum) See also oral presentations:
v Novel disease severity (Continuous MES -- CMES) #88 #169 #Sp837
i Predictions: within minutes from video ingestion; 5
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ARG ES [ Ready ] [ Prototype ]

A toolbox for detailed characterization of the colon health.

¢ @

Novel
Endpoints

o =

Foundation Camera Standard
Models Localization Endpoints SR, ==

MES_Pred

[ DINOv2 ] Segment ID [ MES ] [ CMES ] [SES-CD (ulcer)] - s - —
e ) Segment
Scope location [ UCEIS ] e -
L ) ! Bleeding
=
Scope | Bleeding ° . Frke
L dlrectlon ) - > : Vascular
; § See posters:
Biopsy location #Tu 1498
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ARGES-UC

[ARGES-UC integrates five components: h

« ARGES-FM: a ViT-based foundation model pre-trained with self-supervised learning on UC and Crohn’s disease clinical-trial endoscopy frames
to create rich feature embeddings

«  ARGES-MAP: camera-localization transformer identifying left-side distal colon and its anatomic segments
« ARGES-MES and ARGES UCEIS: transformer-based disease severity estimation modules that mimic standard MES and UCEIS sores

ARGES-CMES: transformer-based continuous scoring estimating mean between local and central reader scores

ARGES-UC

&) ARGES-MES

@ ARGES-FM == @ ARGES-MAP Bs @ARGES-UCEIS

&) ARGES-CMES

Models were collectively trained/validated on 138+ million

frames from 7,672 videos (3,154 patients) across 6 trials. Al
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ARGES Modules are validated on different trials (UC + CD

(_ARGES-MAP
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Ground Truth § = “

ArgesMAP i il

» Cameralocalization model (ARGES-MAP) has good performance in locating frames when compared to human ground truth annotations.
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Full colon or left-

QUASAR (locked model & prospective data)

A
n

ARGES-UCEIS
Target Method Test Set Test Set Prospective data
UCEIS score (UNIFI) (JAKUC) (QUASAR)
Bleeding WSL[19] CNNs 0.434 &+ 0.04 0.334 £ 0.04 0.444 + 0.03
Arges 0.624 + 0.02* | 0.525 + 0.03"* 0.384 + 0.01
Erosion WSL[19] CNNs 0.545 = 0.01 0.488 + 0.04 0.437 £ 0.02
Arges 0.611 + 0.02" | 0.637 &= 0.01" | 0.446 + 0.02"
%) Vascular  |WSL[19] CNNs 0.693 £ 0.02 0.602 £ 0.04 0.704 £ 0.02
g pattern Arges 0.731 £ 0.01" | 0.635 £ 0.05" | 0.723 £ 0.01"
02) ARGES-MES
Ll
p=
(72}
[47]
O
e

colon segments AUC Accuracy F1

Full colon 0.810 0.687 0.693
Descending colon |0.774 0.531 0.544
Sigmoid colon 0.796 0.642 0.641
Rectum 0.764 0.640 0.633

\ » ARGES can recapitulate standard endpoints (MES / UCEIS).

\

J

References:
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RGES-CMES

A
n

\>

CMES o vs Mean Reader Score Clinical measures CMESLeﬂ
35 ST Histological measures
1 Total Geboes score (GS) 0.48
Robarts Histological Index (RHI) 0.48
Nancy Histological Index (NHI) 0.47

Disease severity measures

Human-read MES

0.44
0.43
0.47

0.46

2 ¥ Mayo score and its subscores: 0.59

A 3 Stool frequency 0.45

" Rectal Bleeding 0.43

; Physician global assessment 0.50
= Biomarkers

00 05 10 15 20 25 30 Fecal Calprotectin (FCP) 0.49

Mean reader score

MW: 17521.0, p-value: 1.67e-17

MW: 12728.5, p-value: 3.84e-18

MW: 14558.5, p-value: 9.04e-21

MW: 11942.0, p-value: 2.07e-16

ACMES e

Novel endpoint (CMES) is analytically and clinically meaningful.

n=146 n=239
-0 ©

n=156

n=63

Clinical Response Clinical Remission

mucosal img

Mobadersany, Pooya et al. "Tu1993 ARGESMAP: AN Al-DRIVEN MODEL TO ENHANCE ANATOMIC SEGMENT CLASSIFICATION OF GASTROINTESTINAL ENDOSCOPY VIDEOS IN CROHN'S DISEASE." Gastroenterology 166, no. 5 (2024): S-1483. 8
. Scherer, Emily et al. "544 ARGES-CMES: A NOVEL, CONTINUOUS SCORING FOR ULCERATIVE COLITIS DISEASE SEVERITY: PREDICTION AND SENSTIVITY IN ASSESSING TREATMENT RESPONSE." Gastroenterology 166, no. 5 (2024): $125.

. Chaitanya, Krishna et al. "Arges: Spatio-temporal transformer for ulcerative colitis severity assessment in endoscopy videos." In International Workshop on Machine Learning in Medical Imaging, pp. 201-211. Cham: Springer Nature Switzerland, 2024.



ARGES-UC validation on ANTHEM-UC

CMES increases sensitivity and reduces sample size required to measure
endoscopic treatment differences

« Models locked prior to analysis Key results
» Power analysis: Change from baseline > Week 12
» Icotrokinra 200 mg vs placebo . Up to ~47% fewer
4 ™ subjects needed to
_ » . , reach 80% power (o =
’ ¥ 7 | L 0.05) compared with
25 . ot 0.8 \I ,,/}if\’ MES
I E i - - | Larger effect sizes
05 | - © § § (Hedges’ g) with CMES,
o0 =" § | indicating improved
02 | | sensitivity
1CO 200 mg QD vs Placebo | | —— CMES_Left (9=0.69)
Hedges’g 95% ClI p-value i . Teradt omeet = 0.80
CMES.ex -0.69 -1.06,-0.32 <0.05 00 o " o o 100
MES -0.50 -0.86,-0.13 <0.05 Sample size per group (% of planned per-group n = 100)

o J
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ARGES-VIEW

Week 12

Screening

CMES Left
1.722

CMES Left Seg
1.667

CMES Segment
2.727

«Nn» <@
1. _Fwd/Bwd Direction

00:01:16 / 00:03:06 | frame 1921 @ a

Ov | TIMELINE

CME

CMES Left

0.227

S Left Seg

0.569

< 1l »l @ () 00:02:54 / 00:06:33 [ frame 4359

1. Bwd/Bwd Direction

CMES Segment

0.699

o [ B

2. Left/Right Direction

2. Left/Right Direction

3_Anatomical Seqments

3_Anatomical Seqments

CMES Attention

CMES Attention




Take-aways

ARGES-UC: a collection of Al models for spatial UC disease
severity characterization from colonoscopies to estimate

e Camera location,

* MES,

* UCEIS,

* Novel measures (CMES)

=<1 CMES: Al-generated Continuous MES (trained on average

> MES across 2 readers)
* Correlates to human ground truth data;
 Correlates to other clinical measures of disease;
* Is more sensitive at detecting treatment effects
compared to standard MES.

Johnson&dJohnson
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