BACKGROUND

In the survival prognosis of patients with multiple myelomao, there ore
staging models based on Cox survival models. Current staging models
do not include patients with missing dala. although there are multiple
investigations where the problem of missing Information is very common.
This situation causes results that do not represent the reality of the
popvulations. generating biases in the frue resulls of the research and
excluding patients both in fraining and in the application of the model
o new patients.

METHODS

To solve this problem, a survival model based on Bayesian statistics was
built that not only allowed us 1o impute the missing data of patients
with mulliple Myeloma using statlislical methods but also allowed us 1o
predict new patients with missing data. This model was built and tuned
using data from multiple myeloma patients from a public database
from a study conducted in Arkansas.

_ MAIN OBJECTIVE
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A, e Compare the accuracy of Bayesian models
=7 and Cox regression in estimating survival

in mulfiple myeloma patients using missing

data from the MAQC-II study (2002-2006).
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Dalabase:

Data from the MAQC-II project (2000-2006),
which includes clinical, genomic, and MRI
dato on mulliple myeloma, providing a

robust foundation for survival analysis.

STATISTICAL METHODS

® Sunvivalpackage tor Cox proporfional hazards models, facilitating
the estimation and comparison of survival curves.

O Bayesian Model: bayesSurv package for Bayesian regressions,
handling censored dala and employing sampling lechniques for
variable selection.

ADDITIONAL ANALYSIS

® Evoluation of model fit with the GH function and concordance
index (discSurv).

® Colculation of lime-dependent ROC curves o assess prediclive
Qccuracy..

RESULTS

Figure A: Overall Survival (OS] Curves
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BAYESIAN MODELING IN THE SURVIVAL ANALYSIS OF
PATIENTS WITH MULTIPLE MYELOMA WITH EMPHASIS

ON MISSING DATA ANALYSIS.
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Primary Oulcome:

Assessment of overall survival (OS],
clossifying patients into groups
based on survival of more or less
than two years to understand the

overallimpact of the disease.

DATA IMPUTATION __

Bayesian: MCMC and SMC methods fordealing
with censored data (right and left censoring).
Cox: k-NN algorithm for imputing mixed data,

optimized through cross-validation.

CURVES WITHOUT DATA IMPUTATION

® Cox Model (C-Comip): OS curve lor palients wilh no missing dala.

® Boyoesion Model [B-Comp): OS curve tor palients wilh no missing dala.
® Comparison: No significant differences observed between the OS cur-
ves of the two models.
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CURVES WITH DATA IMPUTATION

@ Cox Model (C-lmp): OS curve lor palients wilth missing dala impuled.
@boyesion Model [B-Imp]: OS curve for palients wilh missing data impuled.
@ Comparison: No significant differences observed between the OS curves
of the Iwo models with impuled dalo.

Statistical Significance of Varlables tor OS Function of Cox Models and
Imporiance of Variables for OS Bayesian Models with Complete and
Imputed Dala.
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This illustrates the absence of difterence in the SG function between the
Cox-Comp and Cox-Impu models. and similarly, the lower bars show no
difference in the SG function between the B-Comp and B-Impu models.

MODEL EVALUATION

Findings: Concordance indices, GH, D, and AUC curves demonstrate
notable similarity among the four analyzed models. both with complete
and impuled dalo.

Modelo Indice de Indice
concordancia GH
Cox- 0,713
Comp

Bayes-

CONCLUSIONS

A modelthat performsaswellas Coxmodelsin patieniswithcomplete dala
and maintains this performance In patients with missing data Is achieved.
It also allows prediction of new patients who are diagnosed with multiple
myeloma without the restriction that their complete clinical or genetfic
datais needed
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