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Ÿ Accurate diagnosis often requires the integration of multiple 
biomarkers rather than reliance on a single diagnostic test.
Ÿ Combining markers may improve diagnostic discrimination, 

robustness, and clinical decision-making.
Ÿ This is especially important when individual biomarkers provide 

only partial or overlapping information about disease status.

2.METHODS
The dtComb, shiny, stringr, shinyBS, dplyr, and ggplot2 libraries of the R 
programming language were used to develop the web application, and the 
shinytest library was used for the testing process. The dtComb web software 
allows users to perform calculations quickly and easily using a data set 
containing the values of the gold standard and two biomarkers as input(Figure 
1). 

2.1.Linear Combination Approaches
This group is focused on three statistical concepts: models based on logistic regression , approaches based on covariance 
matrices , and models established for optimized AUC. 

Ÿ Existing tools for diagnostic test combination are often limited to 
a small number of mainly linear methods.
Ÿ These tools may not adequately capture non-linear or complex 

relationships between biomarkers.
Ÿ In addition, many available workflows require programming 

knowledge, which reduces accessibility for clinicians and 
applied researchers.
Ÿ There is therefore a need for an accessible, code-free, and 

comprehensive platform for diagnostic test combination.

 2.2 Nonlinear Combination Aproaches
These approaches mainly focus on two statistical concepts: polynomial regression models and splines. Two important issues exist in 
polynomial regression models; interactions between biomarkers and the polynomial feature space created with degree parameters. 

The output panel is designed to guide users from model evaluation to 
clinical interpretation. It enables side-by-side assessment of individual 
biomarkers and combined diagnostic scores, supporting the 
identification of the best-performing combination method and the most 
appropriate decision threshold for future classification.

 3.3 Prediction
The model parameters of the trained model are used 
to estimate the class labels of the test cases.
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The application was developed using key R packages and 
validated through 271 unit tests.

ŸInteractive web interface built on the dtComb R package
ŸEnables users to upload data and select diagnostic markers
ŸAllows definition of the gold standard variable and event class
ŸSupports linear, non-linear, mathematical operator-based, and 
machine learning-based combination methods
ŸProvides ROC analysis, optimal cut-off selection, diagnostic 
performance metrics, and visual outputs
ŸEnables prediction on new data using trained models

Prediction Output
The trained model can 
be applied to new data 
to generate a 
combination score and 
a predicted diagnostic 
label for each 
observation, supporting 
future classification and 
clinical decision-
making.

dtComb-Shiny provides a comprehensive methodological framework 
for combining two diagnostic markers through the dtComb R 
package. 

CONCLUSION
dtComb-Shiny offers an accessible, code-free platform for combining diagnostic markers, evaluating diagnostic performance, selecting optimal 
cut-off points, and generating predictions for new observations through 142 diagnostic test combination methods.
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