
Abstract N°: 1719

Title: Accuracy of a smartphone application-based artificial intelligence algorithm
for classification of benign and malignant skin tumors: a pivotal study
Jokubas Liutkus1, Arturas Kriukas1, Dominyka Stragytė1, Skaidra Valiukeviciene1

1 Hospital Of Lithuanian University Of Health Sciences Kauno Klinikos, Lithuanian University Of Health Sciences,
Kaunas, Lithuania

Introduction

Our center is developing an artificial intelligence (AI) algorithm (DIVAT) for store-and-forward teledermatology
services. We are presenting pivotal results about the accuracy of DIVAT for classification of benign and malignant
skin tumors. The research is funded by the Research Council of Lithuania COVID-19 R&D Implementation scheme.

Materials and methods

A convolutional neural network (CNN) for DIVAT was trained using dermoscopic images from the International
Skin Imaging Collaboration (ISIC) archive (N = 58457), which consisted of 5106 melanomas, 18068 melanocytic
nevi, 3323 basal cell carcinomas, 628 squamous cell carcinomas, and 31332 uncategorized benign tumors. This
dataset was expanded using our department’s dermoscopic images (N = 633; 183 melanomas, 68 basal cell
carcinomas, 353 melanocytic nevi, 29 seborrheic keratoses), of which 251 lesions were verified by histopathology,
including all malignant tumors. The algorithm was incorporated into a mobile application, which was used for
subsequent assessment. Testing of DIVAT was performed on 100 dermoscopic images of histologically confirmed
melanomas (n=32), melanocytic nevi (n=35), seborrheic keratoses (n=33), and benchmarked against the
histologically confirmed diagnosis, as well as blind evaluation by two dermatologists experienced in dermoscopy.
Images were selected from the HAM10000, MSK-1, MSK-2, and MSK-5 databases, collected from 54 men and 46
women, with a mean (SD) age of 55.4 (15.8) years.

The primary outcome measure was the sensitivity and specificity of the algorithm and dermatologists.
Performance was also evaluated using the area under the curve (AUC) of receiver operating characteristics (ROC).
Point estimates are presented with a 95% confidence interval.

Results

DIVAT achieved the highest sensitivity when diagnosing melanocytic nevi at 0.94 (0.90 – 0.99), with a specificity of
0.77 (0.69 – 0.85). The highest specificity was for melanoma at 0.97 (0.94 – 1.00), with a sensitivity of 0.63 (0.53 –
0.72) and a positive predictive value of 91%. The ROC AUC value was 0.729 (0.629 – 0.828). DIVAT attained an
overall diagnostic top-1 accuracy of 73% for all lesions. Sensitivities and specificities achieved by the two
dermatologists were 0.97 (0.93 – 1.00) to 1.00 and 0.71 (0.62 – 0.80) to 0.97 (0.94 – 1.00) respectively for
melanoma; 0.51 (0.42 – 0.61) to 0.94 (0.90 – 0.99) and 0.95 (0.91 – 1.00) to 0.97 (0.94 – 1.00) for melanocytic nevi.

Discussion

Our results show that DIVAT achieved adequate sensitivities and specificities for melanocytic lesions, which
comprised the majority of the training dataset. For melanocytic nevi, the sensitivity was dermatologist-level with
reduced specificity. Future development of our technology will require DIVAT tuning for improved melanoma
sensitivity and additional training data of non-melanocytic tumors.
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