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The incidence of chronic liver disease has increased in Europe and can lead to Acute on Chronic Liver Failure (ACLF) which is associated with
high levels of mortality due to multisystem organ failure. The characteristics of the ACLF patients can change very rapidly within a short period
of time. Continuous assessment of their recovery status is critical for clinicians to adjust and deliver effective treatment. The aim of this paper is
to validate the usefulness of a data preparation approach by combining different criteria to replace missing values, balance target-class
variables, select useful patient characteristics and optimise hyperparameters of machine learning models for the prediction of ACLF associated
mortality rates. A key step in the data preparation is a feature selection Mutual Information (Ml) based multivariate approach to build smaller,
and yet equally and in some cases more informative, subsets of patient characteristics than those frequently proposed for the prediction of
mortality, from patients with ACLF in the CANONIC dataset. The usefulness of the data preparation approach proposed to predict mortality was
evaluated by training the XGBoost and Logistic Regression models with the prepared data. Evaluations of the models trained using a test set
provided evidence of an overall high accuracy in the prediction of the mortality rates of patients for days after their diagnosis, and in some
cases even higher when reduced and more informative subsets of patient characteristics were found.

EASL

The Home of Hepatology

——

INNOVATION
EXCHANG E

Universitatsmedizin
Rostock

Vi

SaludMadrid

YAQ_R|T (T} FAKKEL ASSISTANCE

e PUBLIQUE

= = Number_patients_alive
300 == Number_patients_diseased
PERCENTAGE OF DATA AVAILABLE PER DAY NUMBER OF PATIENT CHARACTERISTICS USED EACH DAY (M-RND) | %% goum
Prediction | Data available | Data Available Number of Pred. T Total g | } : “vue 788K 75508 15 oux
day in columns % in records % missing values day | Num | NE E | NE+MI | E+MI | B+MI g | 1 | : B Lo
1 40.62 0.39 6630 1 97 58 | 40 4-5 5-4 6-4 5 o | : : | |
7 32.14 0.39 3078 > 145 | 103 | 40 | 11-10 | 79 37 5| | | | I I
3 2419 0 11594 3 193 | 148 | 40 | 18-17 | 19-16 | 18-19 2 oo | } | | | I
8 16.73 0 20383 8 278 | 193 | 77 | 42-44 | 36-41 | 39-42 | | | }
15 12.89 0 31293 15 361 | 238 | 112 | 4850 | 26-48 | 48-50 o) | : Ty — I
22 10.49 0 46566 22 444 | 283 | 147 | 60-54 | 40-55 | 61-36 | | ol
29 8.82 0 62632 29 527 | 328 | 182 | 62-60 | 17-58 | 20-60 ism 35
1 2 3 8 15 22 29
Prediction_Day
@ D
o / |
. 4
@ N
@ D 4 D 4 Y A
A 4
5 >y @ D
< Y € Y A >
@ D
\ 4
. 4

PERFORMANCE COMPARISONS OF THE PERFORMANCE ACCURACY (AUC) GENERATED BY THE DATA PREPARATION CONFIGURATIONS FOR THE

Prediction_day PREDICTION OF ACLF RELATED MORTALITY USING THE LR AND XGB ML MODELS

29

Confl LR-M dayl std1 day2 std2 day3 std3 day8 std8 dayl5 | stdl5 day22 std22 | day29 | std29
Cl.1 NE+MI 0.371 0.007 0.807 0.114 | 0.756 | 0.095 | 0.723 | 0.069 0.814 0.039 0.795 0.012 | 0.641 0.024
Scores Scores Cl1.2 E+MI 0.782 0.004 0.791 0.007 | 0.674 | 0.036 | 0.591 0.102 0.501 0.026 0.550 0.041 0.529 | 0.000
Renal Function E Renal Function Cl1.3 B+MI 0.767 0.009 0.796 0.000 | 0.561 0.009 | 0.644 | 0.014 0.477 0.056 0.716 0.011 0.558 | 0.032
Previous Decompensation Previous Decompensation C1.4 none 0.456 0.005 0.655 0.008 | 0.831 0.078 | 0.842 | 0.031 0.831 0.005 0.789 0.052 | 0.605 | 0.003
Preci Events ACLF Preci Events ACLF P-Intra-Conf 0.001 0.057 0.395 0.351 0.351 0.351 0.351
Other Biochemical Evide Other Biochemical Evide Conf2 XGB-M dayl std1 day2 std2 day3 std3 day8 std8 dayl5 | stdl5 day22 std22 | day29 | std29
Mild Moderate Hep Ence Mild Moderate Hep Ence C2.1 NE+MI 0.474 0.009 0.488 0.009 | 0.483 0.014 | 0.681 0.084 0.717 0.063 0.742 0.038 | 0.678 | 0.041
Lactemia Lactemia C2.2 E+MI 0.782 0.144 0.836 0.000 | 0.569 | 0.099 | 0.577 | 0.072 0.572 0.031 | 0.51190 0.04 0476 | 0.023
Laboratory Data Laboratory Data C2.3 B+MI 0.970 0.024 0.863 0.052 | 0.503 0.031 0.629 | 0.061 0.538 0.112 0.664 0.046 | 0.625 | 0.038
Kidney Dysfunction Kidney Dysfunction C2.4 none 0.484 0.014 0.499 0.004 | 0.533 0.066 | 0.739 | 0.121 0.744 0.053 0.733 0.042 | 0.696 | 0.027
hr variability hr variability P-Intra-Conf 3E-05 7TE-05 TE-05 TE-05 TE-05 TE-05 7E-05
Hepatic Encephalopathy Hepatic Encephalopathy Conf3 LR-RND dayl std 1 day2 std2 day3 std3 day8 std8 day15 std15 day22 std22 | day29 | std29
Endotoxemia Endotoxemia C3.1 NE+MI 0.39 0.0 0.417 0.021 0.756 | 0.052 | 0.748 | 0.084 0.72 0.059 0.588 0.012 | 0.657 | 0.042
Demographics | Demographics C3.2 E+MI 0.354 0.013 0.581 0.012 | 0.668 0.03 0.616 | 0.086 0.549 0.043 0.552 0.023 0.39 0.053
Coagulopathy Coagulopathy C3.3 B+MI 0.342 0.006 0.653 0.007 | 0.708 | 0.072 | 0.694 | 0.082 0.573 0.017 0.596 0.017 0.4 0.019
Cause of Cirrhosis Cause of Cirrhosis C3.4 none 0.431 0.003 0.699 0.0 0.71 0.057 | 0.622 | 0.078 0.639 0.006 0.681 0.034 0.57 0.02
Biomarkers [L Biomarkers P-Intra-Conf 1.E-05 2.E-05 0029 0.284 0.284 0.284 0.284
Albumin Dysfunction Albumin Dysfunction Conf4 XGB-RND dayl std1 day2 std2 day3 std3 day8 std8 day15 std15 day22 std22 | day29 | std29
Aclf Organ Failures l Aclf Organ Failures C4.1 NE+MI 0.654 0.248 0.48 0.014 | 0.651 0.084 | 0.867 | 0.016 0.647 0.07 0.827 0.038 | 0.667 | 0.028
Acites Acites C4.2 E+MI 0.486 0.027 0.577 0.112 | 0.608 | 0.056 | 0.643 | 0.036 0.565 0.03 0.51 0.045 0.5 0.037
C4.3 B+MI 0.496 0.005 0.493 0.01 0.9 0.052 | 0.874 | 0.021 0.618 0.058 0.638 0.047 | 0.494 | 0.043
WNEOENWENEOENWENEO RN WEN O C4.4 none 0.488 0.012 0.522 0.07 0.709 0.05 0.83 0.049 0.7 0.067 0.82 0.046 | 0.758 | 0.018
P-Intra-Conf 0.485 0.485 S8E-05 0.485 0.485 0.485 0.485
Sum number_of characteristics_used P-Inter-Conf 4E-05 0.136 0.191 0.02 3.8E-4 0.012 TE-04
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