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1. The study
Participants:
1,587 adults recruited 
consecutively from an early access 
dermatology consultation for 
lesions of  concern between 
February 2021 and June 2023
with 1,904 self-selected worrisome 
skin lesions, including 185 skin 
cancers, of  which 32 melanomas.

Index test:
Assessment by a widely used and 
promoted skin cancer detection  
app, survey on user acceptance.

Reference standard: 
Histopathological or clinical 
diagnosis.

Primary outcome: 
Sensitivity and specificity of  app's 
convolutional neural network 
(CNN), the in-app  
teledermatologist review and the 
combined advice. 

    2. Findings
Out of  1,904 lesions, the app failed to capture 16.6% under optimal conditions, including 19 skin cancers. The CNN 
achieved 82.5% sensitivity and 76.8% specificity. The in-app teledermatologist service reviewed 65.7% of  images, 
increasing specificity to 86.8% but lowering sensitivity to 75.3%, meaning one in four skin cancers was missed. 
Considering undetectable cases as missed lesions, worst-case sensitivity and specificity were 67.6% and 71.8%.

Outcomes at different

CNN 
Sensitivity                Specificity
82.5%                      76.8%
CI 76.8 - 88.3                     CI 74.7 - 79.0

CNN + teledermatologist
Sensitivity                Specificity
75.3%                      86.8%
CI 68.0 - 81.7                         CI    85.0 - 88.6
p = 0.023                                p < 0.001

Worst-case scenario
Sensitivity                Specificity
67.6%                      71.8%
60.3 - 74.3                              69.6 - 73.9 
                    

stages of  risk assessment

User acceptance (n=446)

Participants prioritized sensitivity over specificity,
    90% expected a sensitivity of at least 85%.

    3. Research in context
Before this study

Reliable data on diagnostic accuracy of  smartphone 
apps for skin cancer detection are lacking, yet several 
health authorities have endorsed and promoted skin 

cancer apps for public use. 

Added value
First large independent prospective study assessing 
the diagnostic accuracy of  a CE-certified skin cancer 

detection app in real-world users.

Implications
 Clinical validation is crucial for AI in healthcare. 

Health authorities should know and users have 
the right to know the diagnostic accuracy of  

these devices before implementation.
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