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ABSTRACT

In this paper we report our efforts to expand the dermatological knowledge to
the refugee camps of the Sahrawi Arab Democratic Republic (SADR) through
telemedicine and present our project to evaluate a clinical decision support tool
based on state of the art artificial intelligence for the diagnosis of skin lesions in
medically undersupplied locations.

1 INTRODUCTION

Telemedicine, which consists of providing patient surveillance through consultations with medical
specialists, improves patient access to medical care and reduces waiting time to obtain a consulta-
tion (Brinker et al., 2018). Dermatology is particularly suited for this care system as skin disorders
are visible to the naked eye. Through teledermatology (TD), diagnoses and treatment recommen-
dations can then be rendered and implemented through the remote analysis of diagnostic images of
skin disorders with accompanying clinical histories. The evidence to date supports the efficiency
and cost-effectiveness of TD and its ability to improve dermatologic care (Lee & English, 2018).
Patients inhabiting in developing countries experience a large proportion of the world’s burden of
skin disease, which is compounded by minimal public health resources and little or no access to
specialists with dermatologic expertise. The World Health Report of 2006 summarises the problem,
“Africa has 24% of the World’s burden of disease but only 3% of health workers commanding less
than 1% of world health expenditure (Guilbert, 2006).” Population growth is surpassing the pro-
duction of doctors, with the population of Africa forecast to more than double in the next 40 years
(Nations et al., 2013). TD has the potential to make a profound impact in regions where expert
dermatological care would be unattainable (Tran et al., 2011).

At the same time, artificial intelligence (AI) is rapidly progressing and has the potential to reduce
skin cancer-associated mortality, morbidity, and healthcare costs by improving diagnostic accuracy
and screening efficiency. Multiple recent studies have demonstrated the ability of AI algorithms
to match, if not outperform, clinicians in the diagnosis of individual skin lesion images in reader
studies (Tschandl et al., 2019; Haenssle et al., 2018). However, prospective evaluation of an AI
algorithm for skin cancer diagnosis has not yet been studied. To validate the real-world utility of
medical AI systems, prospective clinical studies that evaluate the systems’ performance in clinical
settings are needed (Yu & Kohane, 2019).

In this project, we aim to validate an AI-enabled diagnostic tool in TD for skin cancer diagnosis
and determine its impact for the first time in the clinician decision making for the diagnosis of skin
lesions. We will study the feasibility of the usage of artificial intelligence for dermatological care in
the Sahrawi Arab Democratic Republic (SADR) refugee camps.

2 METHODS AND PRELIMINARY RESULTS

In 2017, our hospital signed a collaboration agreement with the Ministry of Health (MS) of the
Sahrawi Arab Democratic Republic (SADR) and Medicus Mundi Mediterrània (MMM) to support
health issues in the population living in refugee camps. One of the projects was the deployment
of a TD consultation system based on a portable software application. This software allowed the
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evaluation of skin lesions and the creation of a photographic archive based on the most prevalent
dermatological diseases in the area to help diagnose future cases and treat them accordingly to the
most efficient therapeutic guidelines.

In May 2020, four pharmacology and dermatology specialists will once again relocate to the SADR
camps to support their population and doctors. During this time, a clinical decision support tool
based on AI will be incorporated into the TD software. The algorithm is based on the state of the
art technology and will analyze the images from the lesions to provide a diagnostic prediction to our
specialists.

The neural network is based on an ensemble of EfficientNets architecture (Tan & Le, 2019) and
has been trained on the HAM10000 dataset (Tschandl et al., 2018), which contains over 10000
dermoscopic images of skin lesions from seven different categories. The model has been cross-
validated using five splits, with a mean balanced accuracy of 0.845. The retrospective balanced
accuracy of the model has been scored using the live leaderboard from the ISIC 2018 Challenge
(Codella et al., 2019; isi), obtaining the 20th best worldwide performance. The performance metrics
for the test split (from the live leaderboard) are reported on table 1.

Figure 1: Example image for each one of the diagnosis categories in the HAM10000 dataset
(Tschandl et al., 2018).

Table 1: Performance of the neural network which will be prospectively studied as decision sup-
port system during the 2020 expedition, for each diagnostic category: MEL (melanoma), NEV
(nevus), BCC (Basal Cell Carcinoma), AK (Actinic Keratosis), BK (Benign Keratosis), DF (Der-
matofibroma) and VASC (Vascular Lesion)

Metric Mean Value MEL NEV BCC AK BK DF VASC
Accuracy 0.962 0.931 0.916 0.979 0.979 0.947 0.992 0.993
Sensitivity 0.827 0.789 0.909 0.860 0.767 0.802 0.773 0.886
Specificity 0.973 0.949 0.927 0.987 0.986 0.971 0.999 0.995

The predictions of the clinical decision support tool for the diagnosis of skin cancer will be com-
pared to the clinical diagnosis provided by the specialists in the refugee camp. The performance
of the algorithm will be reported in terms of diagnostic accuracy. This work will represent the first
feasibility study of an AI-enabled clinical decision support tool for the diagnosis of skin cancer for
medically undersupplied locations.
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