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(= §&) A clinical study for verifying the effectiveness of a computer program to

support the diagnosis of early nail melanoma
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(1) Background of Research

Melanoma, a skin cancer from moles, includes nail melanoma in 10% of Japanese cases. Early detection
is crucial for favorable outcomes, often presenting as nail bed pigmentation (nail matrix
pigmentation). Prompt excision at this stage offers nearly 100% five-year survival. However, similar
pigmentation from non—melanoma causes complicates diagnosis. Dermoscopy aids but lacks standardized
criteria, relying on subjective judgment. AI for nail lesion imaging is unsuccessful. Definitive
diagnosis via invasive biopsy risks nail damage. Objective tools and guidelines are sought for early
nail melanoma diagnosis to enhance accuracy and patient care in medical practice
(2) Objectives and Goals of Research and Development

The developed software (“the product”) analyzes nail pigmentation diversity visible in digital
dermoscopy images of nail pigmentation, crucial for non—invasive clinical examinations. Clinical
studies by the research team, including Koga H et al. (2011, 2014), indicate higher Discrimination
Index (DI) values in nail melanoma cases versus other causes. DI quantifies color heterogeneity in
JPEG dermoscopy images, aiding in lesion classification: DI > DIc suggests high likelihood of melanoma,
DI < DIc indicates low likelihood. This assists physicians in diagnosing nail melanoma accurately.
Clinical trials, following PMDA protocols, validate its utility with collected dermoscopy images. The
product aims for medical device approval, necessitating adjustments for regulatory compliance and
user interface enhancements based on physician feedback for effective deployment in clinical settings
(3) Research Results

In this study, we pursued two objectives with collaboration among researchers, ARO, and CRO.
Objective 1 focused on Clinical Performance Trials, including defining clinical positioning
finalizing trial details with PMDA, obtaining ethics approval, and conducting trials. Over 300
dermoscopy images were collected, organized, and tested. Physicians assessed these images, and the
product’ s performance was measured and analyzed. Objective 2 focused on program quality and safety,
with risk management leading to program improvements. Issues identified were addressed through
examinations and surveys, improving operability and performance. Robustness tests confirmed the
program’ s reliability in calculating DI values under various conditions.
(4) Discussion and Conclusion

During this study, we conducted clinical trials to assess the product’s performance alongside
participating physicians and completed essential documents for medical device applications. We
prepared research and analysis reports, underwent final audits, and reviewed necessary approval
materials. User surveys and robustness tests guided us in identifying challenges for establishing the
product as a medical device, prompting continuous improvements. Enhancing user affinity and program
reliability remains pivotal, with ongoing enhancements planned. This research aims to develop a
standalone diagnostic aid medical device originating from academia, facing significant hurdles.
There’ s substantial demand for its development domestically and internationally, and we re committed
to advancing it in collaboration with AMED, PMDA’s Medical Device Evaluation Division, and Ministry

of Health, Labour and Welfare officials.



