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Luxembourg discovery advances Parkinson’s disease diagnosis

Luxembourg scientists uncover paradigm-shifting immune cell markers for early Parkinson's
detection with particular relevance to women

In a ground-breaking study just published in “Nature Communications”, scientists from the Allergy and
Clinical Immunology Research Team of the Luxembourg Institute of Health (LIH) Department of
Infection and Immunity and the Transversal Translational Medicine of LIH, in collaboration with the
Luxembourg Centre for Systems Biomedicine (LCSB) of the University of Luxembourg, have unlocked a
crucial key to early Parkinson's disease diagnosis. Their research introduces non-invasive cellular
immune biomarkers that could redefine how we identify and address this complex neurodegenerative
disease in the near future.

Parkinson's disease (PD), the second-most common neurodegenerative disorder affecting around 10
million individuals globally, is still posing diagnostic challenges. Normally diagnosed through a
combination of medical history, symptoms, and a neurological exam, the typical slow onset makes
early detection a complex task. Symptoms, such as tremors, slowness of movement, muscular rigidity,
and impaired balance, always appear slowly and variably, making an accurate diagnosis of PD,
particularly in the early stages, very difficult.

A team of researchers from the Luxembourg Institute of Health (LIH) together with the LCSB have
addressed this challenge head-on, providing a novel, easily-accessible, validated, early-window
biomarker in the blood that could aid in the diagnosis and impact the prognosis of PD. The work
establishes a clear link between disturbances in the peripheral immune system and PD, which appears
to be particularly relevant in the early stages of the disease. Their discovery, recently published in the
leading journal Nature Communications (doi.org/10.1038/s41467-023-43053-0), marks a major step
forward towards the development of better clinical diagnostic methods: by simply analysing circulating

immune cells in a tube of a patient’s blood samples, this innovative technique could provide highly
precise answers within around five hours.

"Our work demonstrates, for the first time, a tangible connection between a disrupted peripheral
immune system and a chronic brain disease like Parkinson's. This could have far-reaching diagnostic
implications, especially for patients without a defined genetic cause for their condition," highlights lead
scientist Dr Feng Hefeng from the Department of Infection and Immunity in the LIH.

The researchers built on their previous work about rare familial forms of Parkinson's disease (here and
here). They discovered that people with a specific gene mutation related to early-onset Parkinson's
have a “younger” immune system. Now, they wanted to see, if similar immune system changes could
be found in people with the common sporadic form of Parkinson's that isn't caused by a specific genetic


https://www.nature.com/articles/s41467-023-43053-0
https://www.lih.lu/en/article/forever-young-a-new-genetic-brake-for-an-ageing-immune-system/
https://www.lih.lu/en/article/a-surprising-connection-between-immune-balance-ageing-and-a-parkinsons-disease-gene/
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alteration. The research team looked at immune cells in people with non-genetic Parkinson's and
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found that a particular subtype of immune cell, called CD8 T lymphocytes with strong killing functions
(CD8 TEMRA cells), was higher in number. These cells were more developed in patients with early-to-
mid stage Parkinson's compared to healthy people of the same age. Interestingly, this increase in CD8
TEMRA cells was more striking in women, who are known to be much more susceptible to autoimmune
diseases than men.

These CD8 TEMRA cells do not exist in animal models in vivo, so understanding their role in the immune
system would not have been possible without analysing samples from participants of the Luxembourg
Parkinson's Study of the National Centre of Excellence in Research (NCER-PD). “It’s an exciting time for
Parkinson’s disease research, marked by promising new discoveries that can greatly enhance diagnostic
capabilities,” explains Dr Clarissa Gomes, programme manager of NCER-PD at LCSB. “NCER-PD
developed an exceptional resource to support this and many future discoveries.”

"Our study is a testimonial to the power of translational research and interdisciplinary collaborations
with institutions like the Integrated Biobank of Luxembourg. We have laid the groundwork for a
potential shift in how we approach Parkinson's disease diagnosis," comments Prof Rejko Kriger,
director of Transversal Translational Medicine at the LIH and principal investigator of the Translational
Neuroscience group at the LCSB.

“This ground-breaking research not only provides a potential breakthrough in Parkinson's diagnosis but
also highlights the importance of our continued investment in translational research for the benefit of
patients in Luxembourg and worldwide,” highlights Prof Markus Ollert, director of the LIH Department
of Infection and Immunity and co-lead of the study. “Understanding the various components of the
human immune system and how they contribute to brain diseases will become key for a better and
earlier diagnosis of PD,” he concludes.

Funding and collaborations

This work was a joint effort with the National Centre of Excellence in Research on Parkinson’s Disease
(NCER-PD) Consortium, including the Parkinson’s Research Clinic at the Centre Hospitalier de
Luxembourg (CHL), and was a collaboration with the Clinical and Epidemiological Investigation Center
(CIEC) of LIH, the processing and biorepository teams of IBBL and the LuxGen sequencing. This study
was supported by the Luxembourg Personalized Medicine Consortium, the Luxembourg National
Research Fund CORE program grant, the Luxembourg Government via the CoValLux programme, the
FNR AFR-RIKEN bilateral programme, several PRIDE programme grants, and an individual AFR grant.
The Luxembourg Parkinson’s study is funded within NCER-PD by FNR and an Excellence Grant in
Research within the FNR PEARL programme. We also thank Fondation Jean Think for their kind support.

About the Luxembourg Institute of Health (LIH)

The Luxembourg Institute of Health (LIH) is a public biomedical research organization focused on precision
health and invested in becoming a leading reference in Europe for the translation of scientific excellence into
meaningful benefits for patients.

LIH places the patient at the heart of all its activities, driven by a collective obligation towards society to use
knowledge and technology arising from research on patient derived data to have a direct impact on people’s
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health. Its dedicated teams of multidisciplinary researchers strive for excellence, generating relevant
knowledge linked to immune related diseases and cancer.
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The institute embraces collaborations, disruptive technology and process innovation as unique opportunities
to improve the application of diagnostics and therapeutics with the long-term goal of preventing disease.
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