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According to Alzheimer’s Disease International, 60% to 70% of 50 million cases of dementia are Alzheimer disease (AD) [1]. 

Cerebrospinalfluid (CSF) biomarkers are iused to support difference between AD from non-Alzheimer’s disease dementia [13].

Cognitive Assessments are the startingpoint for brain screening on AD [18,19]

The main goal of this paper is the application of a unified approach to cross-validate Cox regression models 
for the exploration of survival-based analyses of different group of measures and the role of qMRI biomark-
ers to correctly predict the risk and rate of MCI to AD conversion against CSF Measures and Cog-assess-
ments.

Experiment I used CSF measures. Experiment II studied Cog-assessments scores. Experiment III explored Radiomics fea-
tures. Experiment IV merged Cog-Assessments scores with Radiomics. Experiment V merge Radiomics information with CSF 
Measures. Experiment VI used all three features.
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Experiment I: SPDAS the best on ACC selected 3 features and the best on c-index FU was RIDGE with 0.76.

Experiment II: LASSO reported the best c-index FU .69(0.66,0.72).ACC= 0.76, AUC= 0.81, SEN= 0.76, SPE= 0.76.

Experiment III: The best performance on c-index FU is RIDGE  and on c-index Risks is BSWiMS as a filter with 0.74(0.72-0.77)

Experiment VI: LASSO found a better performance over c-index Risks with 0.66(0.63,0.69). ACC= 0.75, AUC=0.84,.

Main  classification  (Accuracy  ACC)  and  survival  stats  (c-index  FT)  for  all  the  models  on  Experiments  I,  II,III, and VI. Red 
color on each column indicates the best stat on that specific experiment.  Tiebreakers were performed by the AUC value and 

95%CI, *AUC=0.81(0.77,0.85), **AUC=0.84(0.81,0.88).  
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A heat map representation of the features associated with MCI to AD conversion. The figure shows the 8 features selected by 
all the 6 methods in at least in the half of the iterations (horizontal axis) and subjects on the vertical axis. (F1) 

A$\beta_{1-42}$, (F2) CDSRB, (F3) RAVLT immediate, (F4) ADAS13, (F5) FAQ, (F6) Mean volume CP Inferior Temporal, (F7) 
Mean volume CP Entorhinal, (F8) Mean cortical thickness SD Bankssts. 

KM for BSWiMS model and ROC Curve for RIDGE of Experiment VI (CSF Measures + Cog-assessments + Radiomics). (Left) 
BSWiMS Model [ACC=0.76(0.71,0.8) c-index FT=0.69(0.66,0.72) c-index Risks = 0.65(0.63,0.68)] (Rigth) RIDGE Model [AC-

C=0.71(0.66,0.75) c-index FT=0.91(0.89,0.92) c-index Risks = 0.63(0.61,0.66)]. 
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•All the participants of the TADPOLE challenge. 
•1737 individuals from the ADNI3 database. •873 patients that were either normal or already had suf-
fered the conversion of MCI to AD at the baseline 
•431 MCI subjects who did not have structural MRI information. •442 people with MCI status and MRI 
at the baseline

This RHOCV strategy allowed the evaluation of the effect of the training set on feature selection, and, at the same time, per-
mitted a training-set unbiased evaluation of the test performance.

We conducted a post hoc experiment which analyzed test prediction on MCI stable subjects whose last visit was greater 
than 3 years (52 no-event subjects did not meet the criteria). Figure 4 with the model build with BSWiMS in the Experiment 
VI. We clearly see that Cox based conversion risk prediction had a similar performance (ROC ACU= 0.896) to previous works 
[9].
The detailed analysis of features selected in the Experiment VI indicated that only eight features out of 322, were selected at 
least 50% of the time.  Almost all of these eight features have already been reported as potential biomarkers associated 
with MCI to AD conversion [5–7, 13.]

The combination of the set of features on Experiments IV, V & VI results in some better performances over all the stats but 
with non-significative statistically differences between them. In the context of follow-uptimes, the best method over these 
three experiments was RIDGE. Results on the experiments were: ExperimentIV c-index FT = 0.92(0.91,0.93), Experiment V 
c-index FT = 0.93(0.91,0.94), and Experiment VI c-index FT= 0.91(0.89,0.92).  Therefore, adding information about CSF 
Measures or Cog-assessments to the model of Radiomics features do not add significative information.

BSWiMS ROC with 347 patients who suffered the con-
version or have a censored event in more than 3 years.

Radiomics biomarkers in the form of 
quantitative MRI assessments were 
an important source of features inthe 
prediction of MCI to AD conversion 
time in models that only contained 
ApoE4, Cognitive Assessments, and 
qMRI. Adding CSF biomarkers did not 
improve the accuracy nor the concor-
dance of multi-source Survival 
Models.
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