Statistical analysis

 The SPSS software package (version 15) and the R programming environment were used to analyze the data. Continuous variables were expressed as mean ± SD, median and interquartile range. Comparisons between groups were analyzed by non-parametric one way ANOVA for continuous variables and by the χ2 test for categorical variables. P-value ≤0.05 was considered significant. Correlation between the variables was analyzed using Spearman’s Correlation Coefficient. 

   In our model construction, we followed two strategies: The first was using of the glmnet function as a multi-class classifier based on multinomial logit regression to differentiate between the four classes in our study including control, cirrhotic, non-cirrhotic, and HCC. The second was using of the glm function to study different pairwise combinations among the classes. The details are as follows: 
Use of multi-class classifier: We used the glmnet function to analyze the input data based on the multinomial logit mode. To find best fit, we used the cross validation version of the glment which tested different values of the lambda parameter. The four classes were labeled with discrete values between 1 and 4. To evaluate the performance of the model, we used the predict function to compute the response after applying the model. The predicted values were float values ranging between 1 and 5. To find the best cutoffs differentiating among different classes, we used ROC curve analysis over pairs of classes. 

Use of binary-class classifier over pairs of classes: We tested different pairwise class combinations. Namely, we studied nine combinations: 1) disease versus control, 2) HCV versus control, 3) HCC versus HCV, 4) HCC versus LC, 5) LC versus CHC, 6) CHC versus control, 7) HCC versus non-HCC, 8) LC versus control, and 9) HCC versus LC. For each of these combinations, we used the glm function to analyze the input data based on the binomial logit mode. We used the predict function in combination with ROC curve analysis to find the best cutoffs differentiating between the two classes in each combination. Visualization of analysis results was performed through using of different R packages and functions.
