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Background: 
Early diagnosis of syphilis is vital for its effective control. We aimed to develop an 
Artificial Intelligence (AI) diagnostic model, designed based on radiomics technology, 
to distinguish early syphilis from other Sexually Transmitted Infections (STIs). 
 
Methods: 
260 images with different skin lesions caused by Sexually Transmitted Infections 
(STIs) were collected, including 115 syphilis and 145 other skin lesions. 80% of the 
dataset was used for developing the Artificial Intelligence (AI) model with 5-fold 
cross-validation, and the remaining 20% was used for the hold-out test. The exact 
lesion region was manually segmented as Region of Interest (ROI) in each image 
with the help of STI experts. 102 radiomics features were extracted from each ROI, 
and fed into 11 different classifiers (including SVM, Logistic Regression and so on) 
after deleting the redundant features using Pearson correlation coefficient. Different 
image filters like Laplacian of Gaussian and Wavelet were also investigated to 
improve the model performance. The area under the ROC curve (AUC) was used for 
the evaluation of the model and the Shapley Additive exPlanations (SHAP) was used 
for interpreting the developed model. 
 
Results: 
Among the 11 classifiers, the Gradient Boosted Decision Trees (GBDT) classifier 
with applying the wavelet filter on the images demonstrated the best performance, 
offering the stratified 5-fold cross-validation AUC of 0.832±0.042 and accuracy of 
0.735±0.043. On the hold-out test dataset, the model shows an AUC, accuracy, 
sensitivity, specificity, and f1-score of 0.792, 0.750, 0.609, 0.778, and 0.683, 
respectively. The  SHAP analysis shows that the low-high grayscale run length 
matrix (GLRLM) run entropy and original shape 2D sphericity were the most 
predictive radiomics features for diagnosising early syphilis. 
 
Conclusion: 



 

The proposed AI-based model could be used to assist in the diagnosis of early 
syphilis from other STIs. 
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