
A MULTI-CENTRE, INTERNATIONAL VALIDATION STUDY EVALUATING A NOVEL COMPUTER AIDED DETECTION SYSTEM DEDICATED FOR NEOPLASIA DETECTION IN INFLAMMATORY BOWEL DISEASE(CADE-IBD)
Introduction
There is an unmet need to improve neoplasia detection in IBD patients. The efficacy of computer aided detection (CADe) has been proven in multiple randomised control trials, however none of these systems are developed/validated in IBD patients. We previously reported the development and real-time evaluation of a novel CADe-IBD algorithm. This study aimed to evaluate how the addition of CADe-IBD impacts endoscopist performance.

Methods
The first phase of the study was a pilot study to benchmark endoscopist performance (4 expert and 4 general endoscopists) for neoplasia detection in short videos edited from IBD colonoscopy. The second phase was powered as a superiority study and included 10 expert and 11 general endoscopists. All videos were watched without CADe-IBD, then with the addition of CADe-IBD. Videos were randomly re-distributed to reduce recall bias.

Results
The pilot phase included 39 positive and 40 negative videos. The standalone sensitivity and specificity for lesion detection of CADe-IBD was 84.6% and 82.5% respectively. Expert sensitivity and specificity were 81.4% and 77.5% and non-experts 76.3% and 63.1% respectively. The addition of CADe-IBD improved non-expert sensitivity significantly to 92.3%.
The second phase included 131 positive and 154 negative videos. The standalone CADe-IBD sensitivity and specificity were 94.7% and 70.8% respectively. Expert sensitivity and specificity were 90.5% and 80.2% and general endoscopist sensitivity and specificity were 73.7% and 82.1%. 
CADe-IBD significantly improved general endoscopist sensitivity to 89.2% (p <0.01) and specificity remained similar at 81.0%. Expert endoscopist sensitivity also improved with CADe-IBD to 93.4% which was statistically significant (p<0.05).
Sub-analysis was performed based on histology and morphology and summarised in Table 1.

Conclusions
CADe-IBD has a standalone performance which is superior to both general and expert endoscopists. The addition of CADe-IBD significantly improved lesion detection regardless of experience. This superior performance was observed in neoplastic lesions, non-polypoid lesions and in the presence of mild background mucosal inflammation which is of high clinical importance. This calls for a head-to-head comparison of CADe-IBD with conventional surveillance techniques. 



	
	CADe-IBD
	General endoscopist
	expert endoscopist

	
	Stand-alone
	Standalone
	+CADe-IBD
	p-value
	Standalone
	+CADe-IBD
	p-value

	
	Overall (n=131)
	94.7%
	73.7%
	89.2%
	< 0.001
	90.5%
	93.4%
	0.003

	Histology
	Neoplastic (n=62)
	96.8%
	72.6%
	90.2%
	< 0.001
	92.1%
	95.0%
	0.019

	
	Non-neoplastic (n=69)
	92.8%
	74.7%
	88.4%
	< 0.001
	89.0%
	92.0%
	0.027

	Morphology
	Polypoid (n=29)
	100%
	93.7%
	98.1%
	0.002
	99.3%
	99.7%
	0.281

	
	Non-polypoid (n=102)
	93.1%
	68.0%
	86.7%
	< 0.001
	87.9%
	91.7%
	0.003

	Table 1. Sub analysis of Phase 2 of the study
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