
HAL Id: hal-02430943
https://inria.hal.science/hal-02430943

Submitted on 7 Jan 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

A log-logistic survival model from multimodal data for
prediction of Alzheimer’s Disease

Pascal Lu, Olivier Colliot

To cite this version:
Pascal Lu, Olivier Colliot. A log-logistic survival model from multimodal data for prediction of
Alzheimer’s Disease. SAfJR 2019 - Survival Analysis for Junior Researchers, Apr 2019, Copenhague,
Denmark. �hal-02430943�

https://inria.hal.science/hal-02430943
https://hal.archives-ouvertes.fr


A log-logistic survival model from multimodal
data for prediction of Alzheimer’s Disease

Pascal Lu1,2 and Olivier Colliot1,2,
for the Alzheimer’s Disease Neuroimaging Initiative

1 Sorbonne Université, Inserm, CNRS, Institut du cerveau et la moelle (ICM),
AP-HP - Hôpital Pitié-Salpêtrière, Boulevard de l’hôpital, 75013, Paris, France

2 INRIA Paris, ARAMIS project-team, 75013, Paris, France

The early diagnosis of Alzheimer’s disease (AD) is important for pro-
viding adequate care and is currently the topic of very active research. In
particular, a current challenge is to predict the future occurrence of AD in
patients with mild cognitive impairment. Multimodal data (such as cogni-
tive/clinical, imaging and genetic) can provide complementary information
for the prediction. Whereas clinical data, such as cognitive scores, provide
an accurate estimate of the current subject’s state, genetic variants help to
identify whether a subject would develop Alzheimer’s disease faster than
another. In the state of the art, most papers put clinical and genetic vari-
ables on the same level in order to predict the current or future subject’s
state, although they do not provide the same type of information.

In this work, we propose a new survival model based on multimodal
data to estimate the conversion date to AD from genetics and clinical data.
We chose the log-logistic model which provides a parametric framework
where the parameters depends on both clinical and genetic data. The haz-
ard function is unimodal, which seems well-suited to our model. In our pro-
posed formulation, genetic data xG only influences the speed v(xG) at which
the conversion would happen, whereas clinical data xC influences the initial
state of the subject p(xC). If S denotes the survival function and t1/2 the
median survival time, we set t1/2 = p(xC)/v(xG), and S0(t1/2) = �v(xG).
By determining v(xG) and p(xC), we are able to determine the associated
survival function S.

We tested our model on the ADNI-1 dataset (from the Alzheimer’s Dis-
ease Neuroimaging Initiative), using cognitive scores (such as MMSE, ADAS13,
RAVLT) and genetic information (APOE, gender) and compared it to the
Cox-regression model using the Kaplan-Meier estimate, and the classical
parametric log-logistic model where the parameters depends on the covari-
ates using a log-linear model.
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