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The classification problem

Class 0 Class 1

The patient will not live longer than one year The patient will live longer than one year



Purpose of project
• Predict the classes based on patient data

• Identify some key features that contribute to mortality outcomes



Data set
• The data set of heart transplant patients was gathered from the UNOS database (United Network 

for Organ Sharing)

• Data from 1987

• 500 variables including patient, donor, and transplant information.

• 120 000 patients

• Selected only Heart transplant patients

• 66 000 patients



Target Class Distribution
• Imbalanced dataset

• Test data• Training data



Time of death



Methodology

• Limitations

• Data handling

• Define model

• Train model

• Variable selection

• Model tuning

• Validating result



Evaluation metrics
• AUROC

• F1

• F1 MACRO



Limitations

• Remove all patients under 18-years

• Remove columns with too many missing values

• Focused only on one-year survival



Data Handling
• Merge similar features

• Impute missing values

• Normalize data set

• One hot encoding categorical features

• Remove outliers

• Divide data into test and training data



Data Handling - merging of columns
Cyklosporin_ind Cyklosporin_maint 

Cellcept_ind Cellcept_maint

Tacrolimus_ind Tacrolimus_maint

ATG_ind ATG_maint 

Kortison_ind Kortison_maint

Imuran_ind Imuran_maint 

mTOR_ind mTOR_maint

monoclonalAB_ind monoclonalAB_maint

other_ind other_maint

cig_use



Variable Selection

• RFECV (Backward elimination)

• Cross validation

• Custom scorer (auc-roc)



Model Tuning

• Gridsearch



Model Result

• Logistic regression DX merged

• Neural Network - Keras - 64 nodes
- AUROC: 0.735

• Random Forest
- AUROC: 0.72
- F1 Macro:  0.59



Threshold



Best Model



Logistic Regression



Logistic Regression



Logistic Regression



Logistic Regression

• Lower score - important feature
- Tacrolimus.. etc



Conclusion
• Goal, most important features:

- Medications +
- No history of cancer +
- Ecmo -

• Best performing model
- Logistic regression
- Auc-roc score: 0.740

• IHTSA model (2009–2011)
- Auc-roc score: 0.654 




