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Value of a histogram based on MRI radiomics and ATN classification system in predicting the progression
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[Abstract] Objective: To investigate the predictive value of a histogram based on MRI radiomics
and ATN classification system in the progression of mild cognitive impairment (MCI).Methods: The
clinical and imaging data of 147 cognitively normal individuals (CN),197 patients with MCI,and 128
patients with Alzheimer’s disease (AD) were collected from the ADNI database.During 5-year follow-
ups, 100 patients with MCI converted to dementia and 97 patients remained stable.Freesurfer software
was used to extract features of the cerebral cortex and subcortical structures based on the 3D-T; W MR
images of each subjects,and then the optimal radiomics features were selected to establish a radiomics
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model for AD diagnosis from CN.Receivers operating characteristic curve (ROC) was used to evaluate
the diagnostic value of AB42 and phosphorylated (P)-tau level in cerebrospinal fluid (CSF),and ra-
diomics model in differentiating CN and patients with AD.The threshold values were calculated as the
positive cutoff values of A, T and N,and were used for ATN classification of MCI.Cox regression anal-
ysis was used to identify the clinical risk factors related to cognitive progression in MCI patients,and
multivariate Cox proportional risk model along with ATN profiles were used to construct a predictive
model and histogram. Concordance index (C-index) and calibration curve ( Hosmer and Lemeshow
method) were used to evaluate the prediction ability and accuracy of the model.Kaplan-Meier (KM) a-
nalysis was used for risk stratification.Results: After feature screening, 15 imaging radiomics features
were used to construct the radiomics model. The area under the ROC curve (AUC) of CSF AB42,CSF
P-tau index and radiomics model was 0.813,0.822 and 0.998,respectively.Cox regression analysis re-
vealed that the apolipoprotein E (APOE)-e4 allele (HR=12.449,95% CI=1.539~3.896),Functional
Activities Questionnaire (FAQ) score (HR=1.111,95% CI=1.069~1.156)and Animal Fluency Test
(AFT) score were predictors of TTP (HR=0.949,95% CI1=0.901~0.999).Combined with ATN pro-
files and clinical predictors,the C-index of combined prediction model in training set and validation set
were 0.927 and 0.906, respectively. The Hosmer-Lemeshow test showed that there was no significant
difference between the values of predicted model established and observed (P =0.119 and 0.778), the
established models were all fitted good. KM analysis showed that when taken the median value (0.02)
of the prediction rate as the thresholds,the combined model can successfully stratify the MCI patients
into low-risk progression group and high-risk progression group (log-rank test, P <{0.0001).Conclu-
sion: The histogram model based on MRI radiomics and ATN classification system is helpful for indi-
vidualized prediction of TTP in MCI patients.

[Key words] Mild cognitive impairment; Alzheimer’s disease; Nomogram; Radiomics; ATN

classification; Magnetic resonance imaging
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RAVLT-L # % 0.820 0.743~0.906 <0.001 1.121 0.992~1.267 0.068
RAVLT-F 3 & 1.030 0.943~1.126 0.509 — — —
RAVLT-PF 1.015 1.007~1.024 <0.001 1.003 0.995~1.012 0.431
AFT 34 0.881 0.837~0.927 <0.001 0.949 0.901~0.999 0.047

. HR A R bt (hazard ratio) .
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