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Identification of Early Markers of Neurodegenerative Diseases in 

At-risk People 
 

A study sponsored by the AP-HP has shown for the first time that asymptomatic 

individuals who carry the c9orf72 mutation, which means they are at risk of developing 

frontotemporal degeneration (FTD) or amyotrophic lateral sclerosis (ALS), experience 

cognitive, anatomical, and structural changes very early on, before age 40. 

The ability to identify these markers before disease symptoms appear is a major 

discovery, as such markers are crucial in developing therapeutic trials and monitoring 

their efficacy. 

This study conducted by the Brain & Spinal Cord Institute – INSERM / CNRS / UPMC – at 

the Pitié-Salpêtrière AP-HP Hospital by Dr. Isabelle Le Ber, Anne Bertrand, and Olivier 

Colliot (CNRS researcher) was funded by the Translational Health Research Program 

(PRT-S). 

The results of the study were published on December 2, 2017 in JAMA Neurology. 

 

Frontotemporal degeneration (FTD) and amyotrophic lateral sclerosis (ALS) are 

neurodegenerative diseases that can have a common genetic cause, the most 

frequent of which is a mutation of the c9orf72 gene. Certain pre-clinical developments 

targeting this gene offer encouraging therapeutic directions. Identifying markers to 

detect the appearance of lesions at an early stage and to monitor the evolution of 

the disease is crucial in order to be able to test the efficacy of these potential 

therapies. 

 

Indeed, it has now been established that these neurodegenerative diseases cause 

biological and morphological changes several years before the first symptoms of the 

disease appear. These pre-symptomatic stages are probably the best window of 

therapeutic intervention to stop the neurodegenerative process before it causes 

irreversible damage to the brain. The objective is therefore to identify markers of the 

beginning of the lesion-forming process or clinical conversion, meaning the 

appearance of the first clinical symptoms of disease progression. 

 

This multimodal study was conducted at the Pitié-Salpêtrière AP-HP Hospital on a large 

cohort of 80 asymptomatic subjects carrying the c9orf72 mutation, meaning they were 

at risk of developing FTD or ALS within a few years. The subjects were monitored for 36 

months using neuropsychological, structural, and micro-structural analyses of cerebral 

white matter and cerebral metabolism. Clinical examinations and lab work were also 

carried out, all with the aim of identifying clinical, biological, neuro-imaging, and 

cerebral metabolism markers. 

 

https://www.ncbi.nlm.nih.gov/pubmed/29197216


The results of this study showed for the first time that very early cognitive and structural 

changes in subjects under 40 years of age are detectable, on average, 25 years 

before the onset of symptoms. Problems with praxis (difficulties carrying out certain 

movements) appear early on. These symptoms are not typical of FTD, and one of the 

hypotheses is that they could be caused by an early change in the development of 

certain regions of the brain, which could be related to the mutation. Interestingly, 

changes in cerebral white matter, detected early by MRI, predominate in the frontal 

and temporal regions, the disease’s target regions, and could be one of the best 

biomarkers of the disease. As a whole, this study provides a better understanding of 

the spectrum of the disease caused by changes to c9orf72. 

 

Revealing biomarkers at very early stages is a first step towards developing the 

necessary tools for evaluating new treatments. Indeed, to prevent the onset of the 

disease, medications must be administered at the presymptomatic stages. This 

requires the development of tools that allow us to know when to start treatment and 

that can be used to measure its efficacy. 
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About AP-HP: The AP-HP is a world-renowned European university hospital. Its 39 hospitals receive 10 million 

patients every year for consultations, emergency treatment, scheduled admissions, and in-home health 

care. It provides a round-the-clock public health service for all, which for AP-HP is a matter of both duty 

and pride. With its 100,000 members of staff—doctors, researchers, allied medical staff, administrative 

staff, and other employees—AP-HP is the leading employer in Ile-de-France. http://www.aphp.fr 

 

About the CNRS: The CNRS (National Center for Scientific Research) is the main public research 

organization in France and in Europe. It generates knowledge and puts that knowledge to the service of 

society. With nearly 32,000 people, a 2016 budget of 3.2 billion euros (of which 749 million euros were self-

funded), and a presence throughout France, the CNRS exercises its activity in all fields of knowledge, 

relying on more than 1,100 laboratories. With 21 Nobel Prize and 12 Fields Medal laureates, the CNRS has 

a long-standing tradition of excellence. The CNRS conducts research in all scientific, technological, and 

social disciplines: mathematics, physics, information and communication science and technology, 

https://www.ncbi.nlm.nih.gov/pubmed/29197216
http://www.aphp.fr/


nuclear and high energy physics, Earth sciences and astronomy, chemistry, life sciences, human and 

social sciences, environment, and engineering. 

 

About INSERM: Founded in 1964, the French National Institute of Health and Medical Research (INSERM) 

is a public scientific and technological research institution presided over by two ministries: the Ministry of 

National Education, Higher Learning, and Research, and the Ministry of Social Affairs and Health. With 

nearly 15,000 researchers, engineers, technicians, hospital-academics, post-doctoral students, and some 

300 laboratories, INSERM is the only public French organization devoted to research in biology, medicine, 

and human health. Its researchers aim to study all diseases, from the most common to the rarest. INSERM 

is a founding member of Aviesan*, the French National Alliance for Life Sciences and Health created in 

2009. 

*Other founding members of Aviesan: CEA, CNRS, CHRU, CPU, INRA, INRIA, INSERM, Institut Pasteur, IRD 
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