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Introduction: Machine learning is a field in computer science
stemming from artificial Intelligence i d Is part of the data
i

mining approach for data analysis. It Is commonly applied In
financlal and technological settings, where data scenarios are
complex. We hypothized that glven the complexity of allo-
H5CT patlent data, applying a data mining approach, may yield
improved outcome prediction models, as compared to cuitent
risk score, which are based on a conventional statistical approach,
Our aim was to develop prediction models for 100 daya-post allo-
HSCT overall mortality {OM) and non-relapse related mortality
(NRM).

Materials {or patients) and Methods: A cohort:of 28,236 adult
allo-H5CT recipients from the registry of thie ALWP of the EBMT
was analyzed. Twenty variables were analyzed, including year of
transplant (range, 2000-2011), diagnasis (Acute Myeloid Leuke-
mia and Acute Lymphobilastic Leukemia), disease stage (CR1, CR2,
advanced/ refractory disease), conditioning regimen (myeloab-
iative or reduced- intensity conditioning), graft type (peripheral
blood or bone marrow), denor type (HLA matched related or
unrelated), etc. The dataset was randomly divided Into a training
set {n=19,765) and a validation set (n=8,707). An alternating dec
sion tree {ADT) machine learning algorithm was trained and opti-
mized on the former and validated on the last. The ADT prediction
models for OM and NRM at day 100 were assessed according to
(a) area under the curve (AUC) of the receiver operating charac-
teristic curve (b) variable inclusion (c) calibration. Additionally, a
standard univariate analysis was applied.

Resutts: The ADT prediction models’ AUCs for OM and NRM were
0.70 (95% [CI] 0.69-0.70} and 0.67 {95% [Cl] 0.66-0.67) respec-
tively, Ten mutual variables were selected by the algorithm, how-

“ever, welghts and dependence status varied between models.

Calibration between models performance on training and valida-
tion sets was excellent {R’=0.9895 and R*=0.9627 respectively).
Probability for 100 day OM and NRM ranged from 0.06-0.52 and
0.04-0.29 respectively. For each model, patients were stratified
into 6 risk groups.

Discussion: We present 2 novel prediction models for OM and
NRM at day 100 post allo-HSCT. The models enable risk assess-
rent, in a stratified manner, prior to transplantation. Data from
approximately 30,000 patients was used for model development,
assuring robustness and validity. Incorporation of our mode! with
conventional risk scores, such as the Hematopuoietic Cell Trans-
plant-Co-morbldity Index, may further improve predictive perfor-
mance.

In summary, the alternating decision tree prediction models may
ald outcome prediction and risk evaluation in patients with acute
leukemia prior to allo-HSCT.

Disclosure of Interest; None Declared.

539



