N

N

A multivariate bayesian mixed-effect model (Leaspy) to
analyze the trajectory of cognitive decline in CADASIL
Sofia Kaisaridi, Hugues Chabriat, Sophie Tezenas Du Montcel

» To cite this version:

Sofia Kaisaridi, Hugues Chabriat, Sophie Tezenas Du Montcel. A multivariate bayesian mixed-effect
model (Leaspy) to analyze the trajectory of cognitive decline in CADASIL. 44th Annual Conference
of the International Society for Clinical Biostatistics, Aug 2023, Milan, Italy. hal-04399800

HAL Id: hal-04399800
https://hal.science/hal-04399800

Submitted on 17 Jan 2024

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-04399800
https://hal.archives-ouvertes.fr

ARAMIS
LAB

BRAIN DATA SCIENCE

A multivariate bayesian mixed-effect model
(Leaspy) to analyze the trajectory of cognitive
decline in CADASIL

Sofia Kaisaridi!, Hugues Chabriat?, Sophie Tezenas du Montcel’ Lariboisiére, AP-HP, Université de Paris, INSERM, Unité Mixte de Recherche 1161, Paris, France

Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts and Leukoencephalopathy (CADASIL), the most frequent cerebral
small artery disease is caused by stereotyped mutations of the NOTCH3 gene. The multifaceted clinical presentation of this disorder
can be assessed using various measuresl'l. We used a bayesian mixed effect model(Leaspy) to model the multivariate disease
progression and explore the spatiotemporal relationships between these measures. We were also able to identify different groups of
individual evolution according to the time shift and acceleration rate by taking into account the gender, education level, smoking,
hypertension and the mutation’s position.

Data & Method Results
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duration varied from 6 months to 19 § 0.6 cehaly
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The outcomes analyzed were 16 clinical According to the population parameters describing the starting acceleration point of
scores measuring cognitive efficiency, the logistic curves we were able to distinguish 3 groups of evolution :
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We used a logistic multivariate bayesian Mid age : Rankin index (indexscrankin), Trail making test A time (tmtat),
mixed-effect model(Leaspy) to analyze :
the progression of these outcomes. As Late age : Mattis DRS Initiation (initiation), Grober & Buschke index of sensitivity to
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hetween the estimated curves and the o S¥ LN these parameters in the non-parame.trlc tests (gender,
individual timepoints by performing . ' | edu.cgtlon level, smolqng, hypertension and the
iteratively joint estimations of these . | posmqn of the mutation). As a res.ult, We S0t a group
parameters. Leaspy also offered us the N 0" . | of patlenFs that sh.ow ea_rly evo_lutlon (7:=47, £=0.5), a
advantage to model the evolution - . " - group of mtermedlat.e (ri_=65, §;=0.3), and a group of
without knowing the exact time of the 0 | | | | | | | | ' late and slow evolution (Ti=72) €i='0'3)°
disease onset for each individual. R A

Conclusion

» Cognitive alterations develop heterogeneously during the progression of CADASIL and vary widely according to the
stage of the disease.

* The disease progresses more aggressively for patients that are male, less educated, smokers, presenting hypertension
and having the mutation in the EGFr domains 1-6,8,11 and 26.
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